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THIS DIAGNOSTIC PROGRAM IS DESIGNED TO BE A 
COMPREHENSIVE CHECK OF THE POP-11/40 AND PDP-11/4S 


gegen ac cd a NER 


RELOCATED. THe TEST CODE THROUGHOU “MEMORY 0-124K. 


I ¢ MAY BE RELOCATED BY ANY 
OF AVAT DISKS. 

PDP-11740 AND PDP-11/4S INSTRUCTION EXERCISER 

REQUIREMENTS 


¢ 


CHAPTER 1 
REQUIREMENTS 


1.1 EQUIPMENT 
PDP-11 FAMILY CENTRAL PROCESSOR WITH 8K MEMORY. 


1.1.2 OPTIONAL EQUIPMENT USED 


Now £W Tt & 
. £8 a oe oe 


KW11-P (PROGRAMMABLE CLOCK) 

KW1i-L (LINE FREQUENCY CLOCK) 

ALL PARITY MEMORY OPTIONS 

KT11-C,D (11/40, 11/45 MEMORY MANAGEMENT) 

RK11, RF11, RP11, RSO3/4, RC11, RPO4Y/0S/06,RKO6 
KJ~-11 (11/40 STACK LIMIT) 

EIS (11/40 EXTENDED INSTRUCTION SET) 


1.2 STORAGE 
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THE PROGRAM LOADS INTO THE FIRST 6K OF MEMORY, AND RUNS IN ALL MEMORY 
(EXCLUSIVE OF LOADERS). 


1.3 PRELIMINARY PROGRAMS 
NONE. 










peaxce pf fers CPU EXERCISER MACY11 27(732) O1-O0CT-76 14:08 PAGE 183 


234 PDP-11/40 AND PDP-11/4S INSTRUCTION EXERCISER 
e= LOADING AND STARTING PROCEDURE 





CHAPTER 2 
LOADING AND STARTING PROCEDURE 


coRrAL THETOS ETE.) FILLER CHARA Teoulken” 
EAS BR Rare, 
Henna * 
SET OPERATING SWITCHES 
CONTENTS OF OPT.CP IS TYPED ON FIRST PASS (SEE CHAPT 7) 
18 PRINTED WEEN BONE ( Serio bee 


IF NO CONSOLE TTY IS AVAILABLE, SET SW1S=1 (HALT ON ERROR). 


2.1 ACT11 OPERATION 


* 5 STREP RSP OR Ps 


BEER PASS dee eae PL ee ee EE Spero 
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POP=11 40 AND POP=11/45 INSTRUCTION EXERCISER 
TINGS 


SWITCH 


SW1S 


SW14 
SW13 


SWl2 


SW11 





LOO SUBTEST. THES SUITE MEN ET LORS ADV, REN 


NHIBIT ERROR » Tuts SH TeH WHEN SET INHIBITS THE ERROR 
INTOUT PRINT 


INHIBIT THIS SWITCH WHEN SET CAUSES 
RELOCATION TO rene Bceaths aac Su TcH canto IN THE FIST ek Oe cn OF 
oe Beh WHEN SET INHIBITS aeTes! 


RING BELL aa SUITCH | SET WILL RING THE BELL 
ON ERROR WHEN AN ERROR IS DETECTED. 


INHIBIT THIS SWITCH WHEN SET INHIBITS RELOCATION 
RELOCATION OF ie PROGRAH ABOVE 28K. 


--RAGRO' BREAK GREAC REGISTER WITH THE VALUE SET INTO 
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DCOKCG.P11 
PDP=11/40 AND PDP-11/4S INSTRUCTION EXERCISER 
SWITCH SETTINGS 
t REGISTER SH7-0 AT THE BEGINNING OF EACH SUBTEST. 
340 Su? B OF THIS SWITCH WHEN RESET INMIBITS THE END 
pace type our OF PASS “TYPEOUT (THE QUICK BROWN 
Sub INHIBIT CLOCK THI ‘cy we SET WILL TURN THE 
SwOS ENABLE RELOCA- THIS SWITCH WILL CAUSE PROGRAR 


mWRIL. "DISKS ROBIN SIVLE, Es, Hansen via 


friar Hes BB SA 
smo YS 


SWO2-SWOO DEVICE SW wen THE 
PRORAN 10 REL RELOCA Test. CObE CODE USING 
THE DEVICE {7ECIFIED BELOW: 


VALUE DEVICE 
0 
t Fi 
2 RF 
3 RP 
4 RC 
5 RPOYW 
: rpe 
RKO 
NOTE 
ct VIA A A /O DEVICE, SET 
THE DEVICE THEN 


3.1 11/45 DISPLAY REGISTER 


DiseLaveD Ih 6 GNIPICANT BYTE OF THE BASE, RODRE® 
OYSPLAYED 1 IN eee ae : “TS ENABLED THE 
CONTENTS OF K KIPAR2 CONTAINS THE BASE PAGE 


BEER RRERR EB Ia cal snow Oe TEE SOM OE be Sach tcs 
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DCQKCG 
DCQKCG.P 
331 POP-11/740 AND PDP-11/4S INSTRUCTION EXERCISER 
332 SWITCH SETTINGS 
34 
se ADDRESS OF THE CODE BEING EXECUTED. 
397 
338 NOTE 
30 THE RF11 DATA BUFFER REGISTER ALSO 


pS 
=) 
> 


DISPLAYS THE ABOVE INFORMATION IF THE RF 
IS SELECTED. 
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ee 
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PDP-11/40 AND PDP-11/4S INSTRUCTION EXERCISER 
ERRORS 


ast _ ERRORS 


427 REQUIRED), THE ORIGINAL PC (WHERE THE PC WAS RELOCATED FROM). 


431 4.1.1 ERROR PRINTOUT FORMAT (CP ERROR) 

433 PASS & AAAA VPC=BBBBBB PSW=D00000 

435 OR 

437 PASS # AARA VPC=BBEBBB PSW=DDDDDO RPC=CCCCCC 
439 OR 

441 : PASS # ARAA VPC=BBBBBB PSW=DDDODD PPC=EEEEEE 


: BM ln 
seer RAE: RELOCATED 


444 

44S 

446 

% 

Ya DODDD=PSW AT THE TIME OF re 

aor EEEEEE=PHYSICAL PC AT Te tT OF THE ERROR. 

Be THE FIRST ERROR FORMAT noe DETECTED WHEN THE PROGRAM IS NOT 
mY pel conten, AND, IN THIS INS VPC=PPC. THE ERROR IS PROBABLY A CP 
455 
3 
458 


RELOGATED. BELOW. 28K,” AIO, CIN THIS INSTANCE VPC=PPC.. THE ERROR 16 
PROBABLY DUE TO A MEMORY 
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DCQKCG.P 
4S9 POP=11/40 AND PDP-11/4S INSTRUCTION EXERCISER 
ERRORS 


aes HE THIRD ERROR FORMAT SHOWS aN ER ERROR DETECTED WHEN THE ; “ene GRAN of 
aE retgeaTsp vPe ig The Pc OF THE BR GIN Cobe I 
ne The KP POSITION, LOAD ADORE. BND eeltne The Po BOOREES, Set te 
470 PHY RYSTCaL see. OFON THE eae "70° *baTAIN: ie PHYSICAL’ oc ABD THE 
421 CONTENTS OF KIPAR2 OR KIPARS TO THE VIRTUAL PC. 


475 2h 
4 Ue CAUTION WHEN EXAMINING/DEPO TT ING 
4 INTO SSES WHEN MEMORY MANAGEMENT IS 


482 4.1.2 ERROR PRINTOUT FORMAT (DEVICE ERROR) 

PASS # AAAA VPC=BBBBBB XX ERROR 

486 {lill1 «222222 )§=§=6333333) = 44444) = SSSS5SS 0s: 6 BBH66 
488 WHERE : VPC=VIRTUAL PC 


4 

430 =VIRTUAL PC_AT TIME OF ERROR 

491 XX=sTWO LETTER DEVICE IDENTIFIER 

ies 111111-666666=CONTENTS OF DEVICE REGISTER 

uss 

ie 4.1.3 ERROR PRINTOUT FORMAT (PARITY ERROR) 

was PARITY ERROR 

eat THE PC AT THE TIME OF THE ERROR IS TYPED AS SHOWN IN SECTION 4.1.i. 
ons MEMORY ADDRESS = XXXXXX, GOOD DATA = XXXXXX, BAD DATA = XXXXXX. 
504 

Ba NOTE 

507 THE ADDRESS TYPED IS THE 18 BIT PHYSICAL 

508 ADDRESS. 

510 


4.1.4 ERROR PRINTOUT FORMAT (RELOCATION ERROR) 
FASS # AAAA VPC=BBBBBB MM ERROR 


wiuiuit 
pas p00 pee 
£wre 
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pee nee AND PDP-11/4S INSTRUCTION EXERCISER 
FROM ADRS=XXXXXX DATA=XXXXXX TO ADRS=XXXXXX DATA=XXXXXX 
NOTE 
S ARE 18 BIT _ PHYSICAL 


THE ADDRESSE 
ADDRESSES “FROM” ADDRESS IS IN RO “TO 
ADDRESS IS IN Re. 


4.2 PARITY ERROR DETECTION 


IF A PARITY ERROR IS DETECTED THE PR 
ERROR”. PRINT T! YE AT THE TI 


im 
= 
4= 
a 
3 
-~D 
a 
z 
: 
3 


FOUND THE FAILING ADDRESS IS SCANNED WITH 

WHEN THE PROGRAM FINDS THE FAILING pale THE GOOD DA 
TYPED. IF _ THE PROGRAM DOES NOT FIND THE PARITY 
ADDRESS/DATA SCAN IT WILL TYPE A MESSAGE “PARITY ERROR 
ADDRESS/DATA SCAN". THE PROGRAM IS THEN RESTARTED. 


4.3 ERROR LOOPING 


THE SUBTEST DETECTING THE ERROR MAY BE LOOPED INDEFINITELY BY SETTING 
wea ty Bate) WILL INHIBIT THE TYPEOUT AND ALLOW SCOVING THE 


4.4 UNPREDICTED ERRORS 


THE PROGRAM MAY_ON OCCASSION DETECT A MEMORY ERROR THE RESULTS OF 
WHICH WERE NOT PREDICTABLE IN WHICH CASE THE PROGRAM MAY BEHAVE 
BEES ESOL WHEN THIS HAPPENS THE USER MUST RETRACE THE PROGRAM 
S TO RESOLVE WHERE ERROR OCCURRED. THE be ri ITEMS SHOULD 
oe ee AND MAY BE OF USE WHEN RETRACING A FAILURE OF THIS 


1. HALT THE PROGRAM (IF NECESSARY). 


2. EXAMINE 
ADDRESS RELRI ( 10%) CONTAINS THE UNRELOCATED VALUE OF THE PC 
OF THE LAST TES T WAS SUCCESSFULLY EXECUTED. 

3. EXAMINE FACT 


OR 
ADDRESS FACTOR (1004) CONTAINS THE RELOCATION FACTOR. 


4, ponte ALL LOCATIONS STARTING WITH THE ADDRESS SPECIFIED IN 
1/R11_ (IF PSW BIT11 = 0/1) COMPARING THEIR CONTENTS WITH THE 
CONTENTS OF THE CORRESPONDING UNRELOCATED CODE (SPECIFIED IN 
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POP=11/40 AND PDP-11/4S INSTRUCTION EXERCISER 
ERRORS ; 


1006) - SHOWN IN THE LISTING. EXAMINE AND COMPARE UNTIL 
EITHER A DIFFERENCE IN INSTRUCTION (1.E., THE ERROR) OR THE 
NEXT 'SCOPE’ IS SEEN. 


acta sanos 


1A. EXAMINE THE STACK (R6) : 
579 THE TOP WORD ON THE STACK CONTAINS THE PC AT THE TIME OF THE 
580 TRAP. IF THE PC IS GREATER THAN THE LAST LOCATION IN THE 
581 LISTING THEN - 
583 2A. EXAMINE LOCATION T 
584 Ey Ubon Yon SONTBINS FA Prorat RELOCATION FACTOR WHICH 
585 SB TRECTED FROM THE GIVES THE PC OF THE ORIGINAL 
587 
588 
589 
590 4.5 TRAP TO LOCATION 4 


IF A TRAP TO LOCATION 4 OCCURS THE PROGRAM ie ot} TE: “Ter ww *. 
THEN THE ERROR PRINTOUT INFORMATION (AS IN 4.1.1) WILL BE TYPED. 


NOTE 


THE PC TYPED WILL BE THE PC-2 AT THE 
TIME THAT THE TRAP OCCURED. THE PROGRAM 
WILL THEN RESTART AT THE LAST ’SCOPE’ 


4.6 TRAP TO LOCATION 10 


IF A TRAP TO LOCATION 10 (RESERVED NSTEUS TION) OCCURS THE PROGRAM 
WILL TYPE: “RESERVED INSTRUCT 1” TRAP” AND THE ADDITIONALSIK 
TINFORMATION INSTRUCTION (AS IN 4.1 THE PC TYPED WILL BE THE PC-e 
AT THE TIME OF THE TRAP. THE PROGRAM WILL RESTART AT THE LAST "SCOPE’ 


BERR REGRESS SRR EON 


610 

iL 

34 4.7 MEMORY MANAGEMENT (KT11) ABORT 

615 IF_A KT11 ABORT (TRAP_AT 250) OCCURS, THE PROGRAM WILL TYPE A MESSAGE 
616 *KT11 ABORT". THEN THE ERROR PRINTOUT INFORMATION (AS IN 4.1.1) WILL 
617 BE TYPED. 

618 

619 


NOTE 


THE PC TYPED WILL BE THE CONTENTS OF SRe 
AT THE TIME THAT THE TRAP OCCURRED. THE 
el WILL THEN. RESTART A THE LAST 


RESRES 
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POP=11/40 AND POP-11/4S INSTRUCTION EXERCISER 
ERRORS 


4.8 ERROR DISCUSSION 


TECTED WHEN THE PROGRAM IS NOT RELOCATED 15 LIKELY TO BE 
cr DEMFURETON. ERROR DETECTED MEN, Tne GROOM TE. RELOERTE 
BN a oe WHEN THE PROGRAM IS REL OSATED ABOVE 160000 (28K) 18 

1S 


MOST LIKELY A 
BANK(S) DEEMED BAD 


MORY - MAL ON. 
BN I. A MEMORY FAILURE 
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652 

653 

&S4 

§SS CHAPTER 5 

Fes SUBROUTINE ABSTRACTS 

658 

659 

660 

Bs | 

663 SCOPEA ROUTINE BY ee score )_ INSTRUCTION AND IS 
oo EXECUTED AT THE Teg Een Sig ROUTINE MONITORS SW14 
665 Pe AND SHB ae TAKES IATE ACTION. ALSO, THIS ROUTINE STORES 
eee : N RI/RIL THE FIRST ADDRESS OF THE SUBTEST BEING’ ENTERED. 

es 

ei 

6 Ma 3 cine Aer oh ( ) INSTRUCTION, AND IS 
673 BICTABLE ERROR TS DETECTED. 1S ROUTINE MONITORS 
674 euIs, SH SW13, 

eve 


677 - 
5.3 PROGRAM RELOCATION 


: FOUR ROUTINES ARE USED TO PERFORM PROGRAM RELOCATION. THE GENERAL 
bes IF BELOW 28K INE RETER A SECTION. OF 
S Bs We Ea ae & 
& f Ha 15 TRHILE THE DEVICE TS 
689 | . IF ABOVE 28K ENTIRE 
ED oe Salen Retief aig cE IS 
E : BUT INE ‘un 9 iS exe VICE I 


3S 
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POP-11/40_ AND POP=11/45 INSTRUCTION EXERCISER 
_ SUBROUTINE ABSTRACTS 





ang RELOC 


a soa Riser ens lh i 


ce a THE 


eH 
oul 


eter 


INTO 

OCA OF 

ICc eee ION OF 

OC Weal nae" IK (¢ ) 

). oF toe to 9 MOVED IS A 

SECTION OF uc ral eo S mea rate ce Ct 185 

ESTRGLISIES THE, C3 Post trey i ocation (RELOC) 
ROUTINE. CTION OF mi IDENT IFIED AS SHOWN BEL 


;O0O0000000F IRST ADDRESS TO BE RELOCATEDOOOCOOCLIN 
CODE TO BE MOVED AND EXECUTED 








Se en LS RR 


LETRA IOTES ORE Ee MGRRE Ha 
‘ROUTINE MONITORS SWle, AAD SWO3. 





5.3.2 RELOCATION ABOVE 28K (STHM) 
te Kr Pasa pe RE ROTI Ihe roves re al DE AT O-oK 
Fre PROGRAN Ts EXECUTED IN OLL CASES 
FROn VIRTUR FeMORY. DORESSES 0-37776, HOWEVER, THe CONYSIGAL ADDRESS 
NOTE 


Re Te bate LIGHT (11/40) WILL BE 
THE PROGRAM IS EXECUTING ABOVE 20K. 


THIS ROUTINE MONITORS SwWi2, SWO9, SWOS, AND SWO3. 


vg IODEV 


ae ROTA HOU SOLIDS RE ARE ST SATIS 


ALBUS RODRESS FOR READ AND WRITE 


THIS BENE INE OBTAINS THE PHY 
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PDP=11740 AND POP-11/4S INSTRUCTION EXERCISER 
SUBROUTINE ABSTRACTS 


BYTE COUNT FROM THE CALLING ROUTINE. THE TED 15 i TO BE USED IS 


THE T 

OBTAINED FROM LOCATION DEV. THE CODE TO BE _RELOCA WRITTEN FROM 
ITS PRE POSITION AND THEN READ INTO THE RELOCATED POSITION. IF A 
DEVICE OCCURS THE ERROR IS REPORTED AND THE OPERATION IS RETRIED 


UP TO THREE TIMES. 


5.3.4 WAITIO 


THE PURPOSE OF THE watt 


REFERENCE VIA THE CP THE SAME 
MEMORY LOCATIONS AS T NPR TRANSFERS. 


THE DSKADR 

& neeeee DISK SS FOR THE SELECTED , 
T GENERATES A ’0’ DISK ADDRESS. THE GENERATED RANDOM ADDRESSES ARE 

LIMITED (SO DISK OVERFLOW WILL NOT OCCUR) BY THE TABLE ADRTAB. 


5.4 CLOCK INTERRUPT 


THE CLOCK IN T FOR THE LINE PRoerereye CLOCKS INCREMENT 
ere ONS LTICKS AND PTICKS ON EAC ———" HIS ROUTINE MONT TORS 


5.5 END 
ROUTINE THE TION OF EACH PASS IT SETS UP 
(CROs te PROCESSOR” STATUS) FOR NEXT PASS AND PRINTS AN END OF 


Te ee Ice Real FOX JUMPED OVER THE LAZY 0065 BACK 
0123456789 PASS # AAARA 
















Satie iisiser tre 


WONTU£WH-O 





@Bwmrnwmwmwaa 
pe 





TeREGR TORE ARCO R ES RECO HN 





DCQKCG 11740-11745 CPU EXERCISER 
DCOKCG. P11 


MACY1L1 27(732) O1-OCT-76 14:08 PAGE 195 


PDP-11/40 AND PDP-11/4S INSTRUCTION EXERCISER 
MISCELLANEOUS 


6.1 EXECUTION TIME 
THE EXECUTION TIME IS HIGHLY VARIABLE (DEPENDENT ON PROCESSOR, TYPE OF 
MEMORY, AND 


THE 
er ieMb tee TA ceORE coh Gen “PPR Re thes eh 


aoe 
Z 
= 
oe 
3 


ODD PASS) ARE RUNNING, PROGRAM SHOULD BE RUN FOR A MINIMUM OF: 
4 (PASS # 0003) 11740 
8 (PASS # 0007) 11/45 


SOME TYPICAL TIMES FOLLOW: 


PFP-11/4S WITH 104K MEMORY (96K CORE, 8K MOS)-24 MINS 
POP-11/4S WITH 48K MEMORY-10 MINS 


6.2 PASS MODIFICATION 


THE DEStReD Pes. “Fos EXRRPLE PATCHING 0 Br dD +2 Cases THE 


6.3 1/0 DEVICE ADDRESS MODIFICATION 
He RPPROPRIA 1 Bans (SEE LI re STi REE OF CONTENTS = DEVICE 
ie ROUT! | tes 













| 
| 
| 
| 
. 
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PDP-11/40 AND POP-11/4S INSTRUCTION EXERCISER 
MISCELLANEOUS 
6.4 MEMORY MODIFICATION 
ESSENTI Pe DOPIETED TO PRUIDE RITRORD, te, PENETENE. 
Vs NTUALLY Cine BOE Ce ated IN MEMORY On LONGER PERIOD-OF 1 TIME. 
HAT THIS MODIFICATION WILL INCREASE THe RUN TIME SUBSTANTIALLY. 
THE MODIFICATION IS: 
PATCH LOCATION FROM TO 


S4S4 O20040 - 100200 


6.5 USER DEFINED RELOCATION LIMITS 


THE PROGRAM WILL REQUEST A LOWER AND UPPER LIMIT FOR RELOCATION. THE 
LIMITS MUST BE pe Lat LOCATION IN THE LISTING AND 157776. 
WI IN eo hone® 4K (0-17776)_ AND THE LIMITS 

CIFIED. HE ING SS IS 204 TO RETAIN PREVIOUSLY 


SPECIFIED LIMITS, START AT 210. 








Be 
83 


Pict inicio Pn Sena att beth dct ey 


00000. 
ee ee et ee sed ed oe 
NOU LW O 


SRRRESRSE CS 


ll 
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ted {Tae be DTT pOP-11/45 INSTRUCTION EXERCISER 


CHAPTER 7 
PROGRAM DESCRIPTION 
RELOCATARLE "TeS} Code.” Each Section 1s APPROXIRATELY Ik HORDS LONG. 
CEXCEPT SECTION 0 


MO” Tyee Te CP ARO CP OPTIONS GVRLLAGLE THOICATOR WORD COPT.CP). THE 
CONTENTS OF OPT.CP CONTAIN THE FOLLOWING INDICATORS: 


BIT1S = 1/0 = MEMORY — MANAGEMENT OPTION 
AVAILABLE/NOT AVAILABLE 

BIT14Y = 1/0 = EIS AVAILABLE/NOT AVAILABLE 

NOTE 

EIS IS ALWAYS AVAILABLE ON 
. POP-11/45. 

BIT13 = 1/0 = 11/45 ss FPP AVAILABLE/NOT 
AVAILABLE 

BITle = 170 = 11/40 ~—sF'IS AVAILABLE /NOT 
AVAILABLE 

BITI1 = 1/0 = STACK LIMIT (11/40 KT_ OPTION) 
AVAILALE/NOT AVAILABLE 

BITIO = 1/0 = KW11-P AVAILABLE/NOT AVAILABLE 

BITOS = 1/0 = KW11-L AVAILABLE/NOT AVAILABLE 

BITOS = 1/0 = CONSOLE TTY AVAILABLE/NOT 
AVAILABLE 


BITS 07-00 = 06 = 11/45, OY = 11/40. 
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POP-11740 AND POP=1174S INSTRUCTION EXERCISER 
PROGRAM DESCRIPTION 


SECTION 0 THIS SECT A RD T ¢ 
NOLSE TESY PATTERN’ 0° Be RECOCaTED  THROUGNOU 
MEMORY 0 - 28K. 
NOTE 
THIS NOT BE CONSTRUCTED TO BE A 
MEMORY TEST. 
SECTION 1 THIS SECTION TESTS THE UNARY INSTRUCTION SET 
EXECUTING EACH UNARY INSTRUCTION IN EACH ADDRESS 
MODE EXCLUDING UNARY INSTRUCTIONS USING ADDRESS 
SECTION 2 THIS SECTION TESTS THE UNARY INSTRUCTIONS USING 
ADDRESS MODE 7 AND BINARIES IN S 
(EXCLUDING BE Naay BYTES OPS USING ADDRESS MODE 7). 
SECTION 3 THIS SECTION TESTS BINARY BYTE OPS USING 
IMP AND PROGRAM TRAP CIOT, , AND 
EMT) INSTRUCTIONS. 
SECTION 4 THIS SECTION CHECKS THAT EACH BIT IN THE PROCESSOR 
INSTRUCTION. AND ODD ADDRESS Fhapse — 
CT TH TION , MARK, RTT 
SECTION 5 THIS CTION CHECKS THE SXT, XOR, SOB 
SECTION 6 THIS SECTION CHECKS THE ASH, ASHC, MUL, DIV, SPL 
INSTRUCTIONS AND THE PROGRAM INTERRUPT REQUEST 
(PIR@) LOGIC. 
SECTION 7 THIS SECTI CHECKS THE STACK LIMIT REGISTER 
(KJ-11 ON ON 11/40), AND MEMORY MANAGEMENT 
ABORT LOGIC CIF SYSTEM ARS MORE THAN 32K OF 
MEMORY). 
OWING SECTION 7 ARE T0 PRINTER 
tscmecs A ROUTINE TO. ROUTINES T Rhii-P KW11-L CLOCK 
IF ITHeR THE KWil-L IS AVAILABLE THE PRIORITY 


ARBITRATION (beret 1s. 

THE PROGRAM ne sears nen es (IF AVAILABLE) AND oes CHK) UNTIL 

Parner eee 

28k ~ famguaouT 
rae 


UNK THE ac ‘s a Te Te OWING SECTI 


FrERCAUIKS” A 
MENTIONED ABOVE 


2 
N 
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POP-11/40 ae POP-11/4S INSTRUCTION EXERCISER 
PROGRAM DESCRIPTION 


UPON COMPLETION OF 
STATUS DEPENDING ON 


HE TYPE OF PROCES 


7.1 STACK POINTER 
THE STACK POINTER IS SET AT SOO. 


7.2 POWER FAILURE 
A POWER FAIL SERVICE ROUTINE IS INCORPORATED IN THE TEST. 
TH BE TURNED 


HIS_ PROGRAM THE POWER SHOULD 
POWER FAIL LOGIC. WHEN THE POWER FAILS THE PROGRAM WILL TYPE: 


POWER FAILED 


AND RESTART THE PROGRAM AT THE BEGINNING (START). 


-NLIST MD,MC, TOC 
ST ME. 
“he DCQKCG 11/40-11/4S CPU EXERCISER 
*SB SWITCH pa 
BIT ERROR TYPEOUT 
NOTE OM 

1---INHIBIT ITERATIONS 
: Ne 8 Sie 
---LOAD MI REGISTER WITH SWO7-SWOO 

OF PASS 


2 x, 

bSfh VICES ROUND ROBIN STYLE 
Sule -—-reconate I eevee FOR RELOCATION 
SWO3---RELOCATE USING DEVICE SELECTED IN SWO2-SWOO 
SwO2-SWO00--- b=¢P 


A_PAS PRO TARTS USING A NEW PROCESSOR 
T Pe aR AND THE PASS COUNT. 


OFF WHEN RUNNING TO CHECK THE 
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: 7=RKO6 
;NOTE BELOW: SWl2 AND SWO9 CONTROL PROGRAM RELOCATION DESRIBED BELOW: 
; WO9 RELOCATION 


; SWle 


Oor~-On~ 
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Or~r-OWw 


* 
Bans / At 


NO RELOCATION ABOVE 28K 
NOT USED (DO NOT USE) 
ALL MEMORY 


\SBTTL DEFINITIONS & ASSIGNMENTS 
jGENERAL, REGISTER ASSIGNMENTS 


R1l=%1 
Re=? 


; STACK PO NTER REGISTERS 


SSP=%6 
USP=%5 


s STATUS REGISTER (PSM) BIT ASSIGNMENTS 


a ven 
2= :2 Bt 
N=10 :N BIT 
T=20 :?T? BIT 
PRTY7= sPRIOR TY 
PRT : PRIORITY 
PRTYS=240 sPRIORITY 
PRT =e00 * PRIORITY 
PRTY3=1 











;KERNEL STACK POINTER 
$ VE R08 STACK POINTER 
;USER STACK POINTER 






74S CPU EXERCISER 
DEFINITIONS & ASSIGNMENTS 


MACY11 27¢732) 


G2NEs SEA 58 SUEUR POROSUR UR DUNDRGE SERS NESSRSRREEREESES 8 
“wv 


Oe be Oe ae Be Be he he Bn ee ew Bn ae Bs Pen en Ban ae ae Pe Bn Ban ae Ps Pe Pe Pes fae me as ne Pw ene me me ne 0 ras fae me ne ene ne us ene ne nw ne Pe ew aw ne ns pmo 


PRTY2=10 
CR yeoboS 
Sm=040000 
UM=14 


VECTOR ADDRESSES 


ERRVEC= 


SLR= 
PIRG= s 1777 
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PRIORITY LEVEL 2 
‘KERNEL MODE 
SSUPERVISORY MODE 


: MODE 

FTES ER woo 
sPREVIOUS USER MODE 
;SELECT R1O-R15 


;ADDRESS OF ERROR VECTOR 
VED_INST. Mh VECTOR 


ADDRESS OF TTY 

ADDRESS OF INTER INTERRUPT VECTOR 
;HIGH SPEED NTERRUPT 

;HIGH SPEED 


PUNCH INTERRUPT A 
;ADDRESS KWli-L LINE CLOCK INT. VECTOR 
;ADDRESS OF KW11-P CLOCK INT VECTOR 
;RF VECTOR 


NT. VECTOR 
RAP VECTOR 


es 


{ADRESS oor Men rN orn 
;RPO4Y VECTOR 

ADDRESS OF STACK LIMIT REGISTER 
BREE & IORPIMEL mST 


‘ADDRESS OF NIGH SPEED READER’ CSR 


H 
H 
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DEFINITIONS & ASSIGNMENTS 


SWR= 177570 
iC ia ET 
LPB= 177516 
;RK REGISTERS 
RKDS= 177400 
RKER= 177402 
RKCS= 177404 
RKWC= 177406 
RKBA= 177410 
RKDA= 177412 
RF REGISTERS 
DCS= 177460 
RFWC= 77462 
RFCMA= 177464 
RFDAR= 1774 
RFDAE= 177470 
RC REGISTERS 
RCLA= 177440 
RCDA= 177442 
RCCS= 177446 
RCWC= 177450 
RCCA= 1774 
RPO REGISTERS 
RPYCS1= 1762 
RP4YWC= 1767 
RPYBA= 176704 
RPYDST= 176706 
RPYCS2= 176710 
RPYDSI= 176712 
RPYERI= 176714 
RPYAS= 176716 
RPYLA= 176720 
RPYOF= 176732 
RPYCA= 176734 


;RH11 MASS BUS CONTROLLER REGISTERS 
RHCSe= 0 


;RP11C REGISTERS 
RPDS= 


= 176710 
= 1767le 
ress ieesie 
Ke {578 
RPCA= 176722 
RPDA= 176724 


;KW11-P REGISTERS 
PLKCSR= 172540 
PLKCSB= 172542 
PLKCTR= 172544 


;ADDRESS OF CONSOL SWITCH REGISTER 

SADDRESS OF CONSOL DISPLAY REGISTER 
ADDRESS OF LINE PRINTER STATUS REG 
ADDRESS OF LINE PRINTER DATA DUFFER 


DRIVE erate pareren 


SADDRESS OF RK-11 DISK 
DRESS OF BKtt DISK CONT” BAO STATUS REG 
{ADDRES OF BK-1t DISK NORD’ COUNT RE 
SADDRESS OF RK-11 DISK BUS ADDRESS REG 
DRESS OF RK-11 DISK ADDRESS REG 
SADDRESS OF RF-11 DISK ‘CONT. AND STATUS REG 
FADDRESS OF RF-11 DISK WORD COUNT 
ZADDRESS OF RF-11 DISK MEMORY ADR. REG 
ZADDRESS OF RF-11 DISK ADDRESS REG. 
FADDRESS OF RF DAE REGISTER 
SADDRESS OF RC-11 LOOK AHEAD REGISTER 
SADDRESS OF RC-11 DISK ADDRESS REG 
FADDRESS OF RC-11 DISK CONT. AND STATUS REG 
TADDRESS OF RC-11 DISK WORD COUNT REG 
FADDRESS OF RC-11 CURRENT DISK ADR REG 
sRPOY CS1 REGISTER 
HWORD COUNT REGISTER 
‘BUS ADDRESS REGISTER 
;DESIRED_SECTOR/TRACK REGISTER 
: GISTER 
SDRIVE STARTUS REGISTER #1 
SERROR REGISTER 81 
PATTENTI y 


;NOT DEFINED 


;ADDRESS OF RP DRIVE STATUS REGISTER 
RR TER 


ADDRESS OF NDER ADDRESS REGISTER 
;ADDRESS CF 

; SS OF KW11-P CLOCK 

;ADDRESS OF KW11-P COUNT SET BUFFER 
;ADDRESS OF KW11-P COUNT! 
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1209 
1210 
lel] 
E 
isis 
1216 


1217 


1256 


BEREAN 


; MEMORY 
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;RSO4 REGISTERS 
RSCS1= 


;RKO& REGISTERS 
RKBCS1= 177440 


RKEWC= 
RKEBA= 
RKEDA= 

CS2 
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;CONTROL STATUS REGISTER 
SS ER 

SK pOORE A PS STER 

;DRIVE STATUS REGISTER 

;ERROR REGISTER #1 


;ATTENTION SUMMARY REGISTER 
;LOOK AHEAD REGISTER 


; REGISTER 

;DISK ADDRESS REGISTER 
;CONTROL AND STATUS REGISTER 2 
;DRIVE STATUS REGISTER 

;ERROR REGISTER #1 

;OFFSET REGISTER 

;DESIRED CYLINDER REGISTER 


MANAGEMENT REGISTER ADDRESSES 


SAAR AANA 
Ba tiaror ene 


CL = be 
Moe’ co 
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RECIaNMENTS 





mn 
Reon 


S INITIAL. STACK POINTER SETTING 
STKPTR= Fa ;PROGRAM STACK PTR 
KPTR= SKERNEL STACK PTR (USED BY KERNEL WHEN 


PROG IS RUNNING IN OTHER THAN KERNEL MODE 


;ISCELLANEDUS BIT ns (USED IN OPT. a 





mn Rages BIT ASS oo (USED IN OPT.DEV) | 


RpopT= = 

RCOPT= 10 
T= 
Ts 

RKEOPT= 100 


sBIT ASS IN OPTIONS 
re 


sSWITCH DEF a) 


ITIS= 
+ iF 
tee LEVEL 4 PROGRAM INT. RQST. (FOR PIR) 
s INSTRUCT 
nt Rue cannes sHLT_IS A TRAP NST T TO THE ERROR ROUTINE 
me ia sent See 
= 
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 DEOKEE 
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Pil 


DEFT 


NITIONS 
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$ ASSIGNMENTS 


ha 


ee TT: 
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Deokee.PL DEFINITIONS & 
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- sIOTVEC 

TYPE .SET {OT VECTOR TO TYPE ROUTINE 
"WORD  PRTY? 

“WORD  POWN ;SET POWER FAIL VECTOR 

PRTY? 

SCOPEA 

2 

: pat Y? 

"246 

ae LOGICAL SACT11 HOOK 

: yooo0 

-=TKVE! 

"WORD TKISR ;SET KEYBOARD VECTOR TO ‘TKISR 
“WORD PRTY4 {PRIORITY LEVEL 4 


; ROUTINE Hee PARITY ACTION ON PARITY MEMORTES 


ii SADORESS OF PARITY INTERRUPT VECTOR 


C= 
.MAMF: MOV 8 &PARVEC C 
MOV SsuG SeeARE DARVEC#2 ‘BND ips LEVEL op 
my aan’ EIA ea ies 
MOV #1,R2 ° ects 
s MOV #1, (RO)+ iSET ACTION ENABLE (IF AVAIL) 
ABOVE INSTRUCTION WILL SET ACTION ENABLE PARITY OR SET 
ODD PARITY HALT ON PARITY ERROR IF MOS PARITY 
rece Ir F 16. REGISTERS HAVE 
2s: RTS be > RETURN 
2200 
MOV aSTART, PC 500 TO START OF TEST 
MOV SSTART! PC GO GET LOWER RELOCATION BOUNDARY 
MOV SSTART3,PC STAR WITH LAST BOUNDARY LIMITS 
se44 
: ' ub ;SET FIS TRAP TO RETURN DIRECT 
: ;MEN NGNT PRIORITY ADDRESS 
HOR 340 SET AT LEVEL 7 
sPOWER FR NE 
POWN: T au cP 
#SRO 
18: MOV PUP, J8PFVEC 
HALT 


;RESET POWER FAIL TRAP VECTOR TO POWER 
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DCOKCG.P11 ENABLE PARITY & POWER FAIL ROUTINES 

1 DOWN ROUTINE ABOVE 
138 000640 000800 MOV KPTR, SP SET STACK PTR 
it ue § CRD ee KILL TIME 
138 “iE 177772 Ee ae 1 : 

1 30 PFAIL 

138s 1 Boece IMP” d8START RESTART TEST 
i335 DOOSES 042527 PFAIL: .ASCIZ <15><12>"POWER FAILED’ <15><12> 
Be Bes a Oe 

1390 O15 OSOO12 OS1101 PARERR: .ASCIZ <15><12>’PARITY ERROR’ <15><12> 
1391 000714 020131 051105 

1392 000722 O47S5e2 O06S22 000012 


ee a ee Ce ES ES SS  SU NES A OT EE SE 


Cm me ee ee ee 
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DCOKCG.P1l PROG INDICATORS & SCOPE ROUTINE 


ree 3 THE BELOW TABLE’ CON CONT AINS ERROR FNEORMAT FON REEDED TO 
Ou Ye puaceb th The YaaLe By fhe "saWAL SubROUTL rear 


oa “Gantans 2 a 


os iE cere 


Gonads DEVICE RETRY COUNT 


SCONTAINS EA BITS FOR DISK XFERS 

SEVEN GYTE: 42117 | CP INDICATORS 

EOD BYTE =A, 11/45 P 
Lissa FIS 

iibeltaee (th LInET 

;4=KW11-P, li-L, 1 =CONSOLE TTY 


Lo 


NG 


b= 60 bh P= fe b= = Pe fe Bp mS 


Pees nl 


es ooo 


;CONTAINS NEXT DATA TO BE READ 
;CONTAINS SYNC COUNT 


—-O0O000O0O OoF-oO 


F ) IN 
eng rem. 
leon" 38300 BD=12 
;CONTAINS RELOCATION FACTOR STR 


sue tat Chi ane fee 


So (Heh sch GPL ER Bhs 
ns yn INUOUSLY LOOPED, ITERATED 


ma © 
E 


oy 


SUBTEST 


EVIE 
70 
‘BYE 
‘HOR 
ps 
COUNTS: Matin: 
- WORD 
- WORD 

hs WORD 
(EMT) 
not LE 
ak 


o-s0 








1449 001030 012737 


fi 
§ 


01 

DO 1 
ie Bits tee 
1 
1 0011 
1420 DOLLIG 113737 
1461 porte 

rete ies Bue Brg 

1464 Botts 105337 | 
inte iz Whee 
Ie? Boras O1i601 
1468 001146 000746 
1469 001150 000040 


177777 
004000 


004000 


040000 


101006 
1004 
000400 


177570 


177744 
ooo00e 


177776 
177570 


10S: 


1S: 
es: 
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#-1, WERRREG 
#4000, 2(SP) iOS REGISTER, SET BIT SET 
000 








#4000, aePSW RETAIN REGISTER SET 
#40000, a¥Sur "CHECK BIT 14 (CONTINUOUS LOOP) 
R1, (SP) LOAD RETURN ADDRESS 

RI’ @eRELRI 

DSFACTOR GURELRI;RELRI CONTAINS UNRELOCATED Ri | 
#400, a8ShR *LOAD POP11/4S MICRO BREAK REG? 


@#SWR, ISUBREAK ;LOAD en BREAK wes WITH SRO-7 . 


#4000, d#SWR SUBTEST pre an DESIRED? 
TERATION DESIRED? 


asITCNT tECREMENT St ST ITERATION COUNT 
DSI TCNT+1, BI TCNT -RESET ITERATION COUNT 
(3) R GET ADDRESS OF NEXT TEST . 





a 













Bees. a il. per ok et 


Bue 32737 010000 177570 
14 11 1 
ee i 001000 177570 
ey Be ie m7 
Ra Bis fgg ooo 
BER 
Se Be on 
1485 001 1 001366 
i 001 1 001012 
146s ag 
iB Bis tee mu 
iS BES ir 
ia ples oo1007 000040 177570 
14 boi see a 000010 177570 
1498 bol 2S The 14! 000757 
1499 001304 
1 oot 10 7 000114 
ea ee 

1308 1 

tee 

ie 
Eu 1 x 001312 
ee Bue | 
I BEES BD econo corre 
cy Bie 
1514 ye 
1515 001362 010207 
iis Bie in 
1 
1) BES BEY ccorn 
ea 
15eS 001406 Beo70M 040000 
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-SBTTL _RELOC ROUTINE 
ROUTINE TO RELOCATE PROGRAM CODE 
RELOC: BIT #SW12, J#SWR sBRANCH IF SW12=0° 
BEQ 20S isule=l 221 & SWO9=0 = NO RELOCATION 
Beg ie — IE Peo =1 & SWO9=0 
= foie ‘on pode Hor 18 EereD 
HOV SSFRSTAD, RO 'GET FIRST ADDRESS OF CODE 18 oe BE MOVED 
cue aa gt CONTAING OF 8 OF Eco he 
r3! SaRETOR . 3 NET RELOCAT oR 1ST 
o Beate Baie mem 
: cH RY, geLSTHMEN Satie Vig, SEF LCTENT FeMRY 
3 peo RONRAES 
ae is 
11S: BIT #SWOS, DESUR eck TF "ae DEVICES DESIRED FOR 
Bry : , SHR sre a Ira Bevice 1s. ope SPECIFIED 
MOVB SUR, JUDEV ;GET SELECTED DEVICE 
12S: CLR geengts i CLEAR ERGITS FOR DEVICE acne 
.  BvC Be’ Hp AA HROLCATES 16 RS ERROR ERROR 
1S: MOV (RO)+, (R2)+ QCATE PROG 
CMP RO,R3 CHECK I 
r+¥ oF 5{R0), ~¢Re) 3 CHECK TH THAT CODE WAS RELOCATED 
JSR —- PC, SAVVAL $00 TIN DATA FOR TYPEOUT 
HLT RELOCATED PROPERLY 
3S: cre RO,RS CHECK IF PINTSHED CHECKING 
. sus a , @8DEVID ;BRANCH IF ERROR DETECTED ON RELOCATION 
Ms EP ibevio saTF oevaice IND YO CP 
. OV RPRDSPC 16) COTE cet OcabD Cote 
Reipc: 0 ; SETA LORRE RET echo RE cone 
ETA IO ORRATIRL SEM TREES rns of oevce's a 
, 1518 sermon i BRANCH IF TAGHT IS NOT ON 
#1 sCONVERT ADDRESS TO VIRTUAL ADRS 









DCQKCG.P11 RELOC ROUTINE 
1 001412 1S: CMP -(R4), (R4) 
l DOIis O01 obo} 401 BEQ Fr. 


ae i come =e Rae G0 TO WAITIO OR 418 OR 718 IN 
0014 IODONE: .WORD WAITIO : IODEV ROUTINE BELG 
1532 +2415 WHEN WRITE C PPLETE 

*21$ WHEN READ CO SPIE 
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DC@KCG.P11 IODEV ROUTINE 


-~ 


V_ ROUTINE 
ROUT Rit S RELOCATE Ph bcur CeO TF caoee VIA bea SELECTED IN SWITCHES<2-0> 


APE Het a EL FE 


+ te oat IS TO GO. ROUTINE RETURNS TO 
ALLER COMPARES THe Nata R READ BACK. 


; TAKES ERROR EXIT 


ee es or Ae 


: 
i 


BERPBA=BEY 


; LOADED 
;DEVICE IDENTIFIER 


1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
i 
1 
1 
1 
1 
1 


- 
ee Sewe wee Ce Se we SE Sees Cees Se ee ee ee ee e . 


;UPDATED BY BYTE COUNT (IF NO ERROR) 
iH BYTE COUNT (IF NO ERROR) 
;CLOBBERED 


5 

: =NO ERROR/ERROR 
OR ‘T? ony 8 PSW 

> SAVE HE STACK E 


a aataaratat ata 


CRBGRES 


: 


mesron nee 


001242 


-_. 
oe) 
on 


eur Be "SELECTED 


99S: HRESOR EXIT 
ORIGINAL PSW 


; ; % fir TO INDICATE FAILURE 
100$: ;RETURN 


oooony iss" - Thov = SLECTER, BHER vec GSeT Fe OUT TRAP VECTOR 


re 
TST 910(RS) i REFERENCE a BE DEVICE REG 


= 


& 
RG ge 


R 
a 





eee 


SSSssssssssses 8 ~ 
MsseKer & 


Ten inere muneninunnunuTn EUD 
REBRESSOSRREORES S 
eo OF oo 0 pe pe 


ae 
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8 
eae GS te fee the ee 


o 
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J 3F ReMssSeeSerRSILERESS CeO wNeoR SLeTeRRE 


8 88 S888888888888888SS8S8S88S88sssss 
l= -i= 
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$= Ga Ps pus Pe bs fs hs Be fee Bt Be ee 


= 


— 


e 


745 CPU EXERCISER 


005540 000004 


031170 


001426 
000760 


MACYL1 27(732) 


=: BESS SSMS SESS HMMM ESS SOuSE SES #327 


z 
4 
41 


age 


01-OCT-76 14:08 PAGE 213 


#ERPRT , J#ERRVEC 


At 
20s 


QEDEV, RS 
DEVICE(RS) ,DEVNAN 


ee 
SOE 
Fat 2 l 1 


GQRPC? 


B ge. 


ae ee MOK). 
bp Ge 
Ramana 
—iar eee § 
-~ 
~ 


coatant 3 
ag 


#41$, J#IODONE 


#WAITIO, DHIODONE 
3-(RS) RY 








;RESTORE ERROR TRAP VECTOR 
TE: NOT AFFECT ’C’ 


PTE Oe Oee aa NeT NET DEVICE 
iTEct IF BEvice VALID 

SEVER ONWARD IF VALIO 

;D0 NOT REPORT ERROR IF ALL 
,STEP TO NEXT DEVICE 


tPGRn INDEX VALUE 


GET HIS NAME 


; TAKE ERROR EXIT 


;SET IODONE *JMP’ TO WAITIO 
;SET ERROR RETRY COUNT 
;SAVE BYTE COUNT 


;FORM TWO’S COMPLEMENT 
;WORD COUNT 


;AND SAVE IN 9S BELOW 
;SET DEVICE IDENT 
;SAVE EARITS IN 11$ BELOW 


;BRANCH IF DEVICE IS NOT 
; VICE 
;POSITION 8-9 

FROM 4-5 


;D0_A READ IN (TO SET VOL VALID) 
T_ CIN RPOF REG) 


;SET RETURN FROM WAITIO ROUTINE 


;GET AND CHECK ERROR BIT 
;BRANCH IF NO ERROR 














DCQKCG 11740-11745 CPU EXERCISER 
DCQKCG.P11 IODEV ROUTINE 


ie Bosole ates 0000 NOV 
Bo0766 
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iRECeT DEV bEvice’ S CONTROLLER 


ies Bostee Bece aif eal aREGRT TERE BOINTER 
1651 002030 000167 TAKE ERROR EXIT 
165¢ ss: THREE RETRYS 
1654 002034 112737 000003 000760 S$: MOVB #3, Q#IORETRY RESET ERROR RETRY COUNT ; 
1 oe04e 16e705 12 63: SUB t13, Rs est 0 NTER 
1 1 114 MOV #75 d(RS)+ T bev ete tN VECTOR - 
1657 O020S2 016735 O00222 MOV CYLADR, a(RS)+ YLINDER’ ADDRE 
1658 002056 016735 000224 MOV TRKSEC’ 3(R5)+ GET NOE R roe ADDRESS =< ~ 
1659 11537 001372 MOV (RS), ae R : SAVE SS OF BUS ADDRESS REG ~ 
1660 1 MOV Re, atRS)+ SET BUS ss 
1661 016735 000104 MOV 9$'3(RS5)+ “SET WORD COUNT 
tes Geetes Gece doom edt i Ht Ass comer 
1664 atts Giee’s MOV (SP)+) a(RS) : 
1665 110 NOP 
1666 OO2ll2 000723 BR 30 ;G0 TO WAITIO VIA 30S 
1 “WHEN READ IS FINISHED INTERRUPT TO HERE 
1 002114 012737 002124 O01426 7: MOV #715, d#IODONE ;SET IODONE ’JMP’ TO 71$ BELOW 
1670 002122 000002 RTI 
1672 002124 012737 001370 O01426 71$: MOV #WAITIO, A#IODONE ;RESET IODONE ’JMP’ TO WAITIO 
1673 O0el32 013504 MOV a(RS)+,R4 sGET & CHECK ERR K ERROR BIT IN COMMAND REG 
1 fe ae rh rh - is PORT ER 
1676 pos taB AOecee oo0004 MOV 4(RS),a-(RS) RESET se CONTROLLER 
a4 posted Apras, 000760 Bre” gaz0ReT 0“ AND es HLL FAILS 
i i 
1673 posiee pone pre OBB ad et ct 
1680 002154 012605 ‘i 8S: MOV (SP) RS 
tin ih 
ieee OC 178 ee or t38 ep 108,80 0, ere, coun {Pom R CHECKING) 
1 002166 00476 booe 36 JSR PC,RESTPS *GO RESTORE tol 
1684 002172 - CLV sCLEAR ERROR NOICATOR 
168s 002174 000167 177302 IMP 100$ *EXIT 
1687 02200 op0000 9S: .WORD O sCONTAINS TWO’S COMP WORD COUNT 
1689 -SUBROUTINE TO GENERATE RANDOM DSK SURFACE ADDRESSES 
1690 105737 000771 OSKADR: TSTB a40v 
1 002210 177570 IT #20, O8SWR ;BRANCH IF USER DOES NOT WANT 
1Pa5 poesia pains, a ie {RANDOM RENOOH DISK AGORCESES 
1694 1 1S: MOV RO, -(SP) + OOVE RO On THE STACK 
1695 O0ec22 O01 000772 MOV JHDEVID, RO GET 1/0 DEVICE ID 
16% O0e226 006300 ASL RO *FORM INDEX INTO 
1637 O00223C ESL m . *ADRTAB BELOW 
16 D0223¢ 146 Mey Ri, -(SP) ;FORM RANDOM 
io Brees 000036 et (2) CYLADR MOVE TO *CYLINDER’ ADDRESS 
1701 OOee42 O46067 O02312 000030 BIC ADRTAB(RO) ,CYLADR LIMIT *CYLINDER’ ADDRESS 


y’ 






DUOKCI /40- ~ PU EXERCISER OT=-0 
DCQKCG.P11 IODEV ROUTINE 

1 002250 116 ALD R1, (SP) 

ins 002252 1 ADC (SP) Z 

1704 002254 012667 o00026 MOV (SP)+, TRKSEC sMOVE TO ’TRACK/SECTOR’ ADDRESS 
ei peep reed 002312 000016 Bic Arete ROD TRKSEC LIMIT *TRACK/SEC’ ADRS 
16 ai Bi SeRg MOV (SP)+,RO RESTORE’ RO 

1708 002272 900207 - RTS PC * RETURN 

1709 ooeer bie7e? oo0000 23: MOV #0, (PC)+ :SET CYLINDER ADDRESS = 0 
1710 300 CYLADR:*.WORD 0 

1711 002302 012727 o00000 MOV #0, (PC)+ ;SET TRACK & SECTOR = 0 
1712 002306 o00000 TRKSEC: .WORD 0 F 

1713 002310 000207 ” RTS re. | 

1715 “TABLE OF DEVICE *CYLINDER’ AND * TRACK/SECTOR" ADDRESS LIMITERS 
1716 002312 op0000 ADRTAB: .WORD 0 sNOT USED 

1717 002314 oo0000 “WORD 0 : 

1718 002316 163350 “WORD 163350 *RKDA LIMITER 

1719 002320 163350 “WORD 163350 *RKDA LIMITER 

1760 002322 177774 “WORD e774 jREDRE LIMITER 

1 press? a eS “HORD taal ?RPCA LIMITER 

1723 002330 170370 “WORD 170370 : LIMITER 

1724 O02332 176400 WORD 176400 *RCDA LIMITER 

1725 002334 176400 WORD 176400 *RCDA LIMITER . 

1726 002336 177145 WORD 177145 *RPYCA LIMITER 

1727 002340 170370 WORD 170370 ?RPYDST LIMITER 

1728 O0e342 170400 170400 : LIMITER 

1729 O02344 170400 WORD 4 *RSDA LIMITER 

1730 002346 177400 WORD  1774C0 *RKGDC LIMITER 

1731 002350 173014 173014 *RKGDA LIMITER 

1733 .SBTTL DEVICE TABLES ‘ 

1734 002352 oc0000 DEVTBL: -WORD O - 

1735 002354 002372 “WORD  RKTBL ; 

1736 002356 002414 RFTBL 

1737 002360 002436 WORD RPTBL 

1738 002460 “WORD RCTBL 

1739 0020364 O0eS02 "WORD  RPYTBL sRESERVED FOR RPO4 
1740 002366 002536 “WORD RSTBL 

17a 002370 002572 WORD RK6TBL 

1743 o0297e RKTBL: .WORD RKVEC 

1744 17741 - WORD RKDA 

1745 002376 17741 Wo RKDA 

174% O02400 17741 RKBA 

tg ews irr eRe 

173 fen ie BUTE, commen 

1761 002412 000001 WORD 1 ‘CONTROL RESET 

1 14 RFTBL: .WORD RFVE 

yeu Sooute Sora70 “WORD 

1755 O0c420 177466 “WORD RFDAR 

1756 O02422 177464 “WORD RFCMA 

1757 002424 177462 “WORD RFWC 
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DCQKCG.P11 


: 


a 


238 


+= 


bat ps 


cs 


Sate 
See 


- 


Bastatets 
Pease 


= 
i | 
_ o_o: 





GENER EGRO SSS RAE OSES RR TERE BISNIS eae Ne ER 


Bb Bs Bt bt fe Bh ht ee ht Bs bs Be = ts Bt 8 be Pee es = be pe 2 bb Bh 2 bb Bb be Fo bo po Bs fh b> he he pe pe pe 


@owowon 
Bt ba Fo ee 
wreoO 





sWRITE COMMAND 
sREAD COMMAND 
CONTROL RESET 


;WRIE COMMAND 
READ COMMAND 
CONTROL RESET 


;WRITE COMMAND 
sREAD COMMAND 
CONTROL RESET 


sRPO4 UNIT # 
;RPYCSe REGISTER ADDRESS 


;WRITE COMMAND 
OMMAND 
t DRIVE CLEAR 


sRSO4 UNIT # 
:RSCS2 REGISTER ADDRESS 











ee re ee ee 
, 
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DCAKCG.P11 DEVICE TABLES 

gig RKO TABLE 

181 RKETBL: . 

181 react “WORD RKCSI 

iS Ea eS bs 

1 a Reese 

1 1 ; RKBVEC 

oe ee 

1 177446 : RK 

1824 177444 -HORD RKBBA 

1825 1 : RKBUC 

IRS ‘ RKBCS1 

te ieee Ge Bs F 

1630 

1 TABLE OF I SENT AT RUN TIME, THE LOCATION WILL BE 

1 : IF DEVI NOT THERE 

1833 000000 VALDEV: . CPU 

1634 177400 ; 177400 *RKOS 

1 1 : 177460 RELI 

1 176714 ; 176714 RPL 

: , : : *RC1I 

ies 1 ‘ 1 ‘Reps oo /b3 _ 

140 177440 “WORD 177440 ;RKO6 

iste *ROUTINE TO SAVE ON RELOCATION 

1 000010 000772 SAVVAL: MOV #10, da0EVI : cE IND=HENORY 

aa 1 MOV R4,-(SP) ; ON STACK 

1 1 000730 MOV SMEMTBL RY *GET STARTING ADDRESS OF TABLE 

1 MOV Rg, (RY) Oe aoe’ BATRe 

1 il MOV (RO), (R4)4 *LOAD °GOOD’ DATA 

1 1 MOV Re. (R4)+ “LOAD *BAD’ Ss 

1es9 1 HOV (RO), (R4)+ LORD > DATA 

1850 1 V (SP)$,R4 Res 

1682 RTS sEXIT 

1 ROUTINE TO CLEAR 'T’ BIT 

18S4 1 177776 ELRTBIT: MOV @aFSU, -(SP) ;PUSH PSW ONTO STACK 

1855 MOV (SP), (PC)+ *SAVE IN RETPSW BELOW 

1 RETPSW: .WORD 0 

; 16 ong02t BIC 4 » (SP) Fae ’T’ Pht JN PSH ON STACK 

1659 sashes Ri : : at IT IN PSW 

1860 1S: R PC + RETURN 

i ne | 177776 RESTPS: B sSET 

ies OB Bee Une 2 MERE Phar src 














Neng aes b= 4 
5s 


Qe TONER SE SRR EON eae CORSO Re Baad lola Suinictnbs aes 


Ue 


177564 
oo00de 


Sots 


Be Pt Os ae be 2 bb be et Fs et Bt et bo Bt 2 Ba 2 Bt 0 Det fo 2 he be 8 hs ae ae Fs fn ft Pe hae he fh Bf Pe Pe ho 9 he Bh ha he 


WwwowovwWwoww 
Ce ee ee ee oo er re 
WO NMUI£ WIT 











177566 
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aE ay 70. TYPE cribs MESSAGES rsa oad WITH A O BYTE. 


BI ites CP : a CONSOLE TTY AVAILABLE 
fy ia IF NO TYPING DESIRED (VIA 10) 
1S: MOVB mites aR CHAR ON THE E STACK 
is g Fics Pen NULL CHARAC 
TST (SP)+ POP CTERRTNATOR OFF THE STACK 
wy (SP)+,RO : 
2s: JSR PC, S$ sTYPE CHARACTER | 
38: CMPB ale, (SP)+ *CHECK IF CHAR WAS A LINE FEED 
BNE *BRANCH IF NOT LINE : 
MOV SFILLS, =(SP) ine 8 OF FI QUIRED AFTER 
; CHARACTER 
= TY ary tT NO Be fitt NEEDED 
BR TYPE 
cS: TSTB 0s @BTPS sWAIT FOR OUTPUT DEVICE 
Foy (SP), asTPB Noe CamoeTok 
ae Oe 
NULL =0 
68 TA 10 THE ASCIZ STRING 
ERTS AT DlcIis AMO IS 8 BYTES LONG. & ASCII DiGiTs + “SPACE’ +O". 
CNVDAT: 
ISR PC, SSAVR :GO SAVE REGISTERS ON THE STACK 
MOV a0 1GBUF +8. RY SET OF DIGIT BUFFER 
eh i 1 GET DATA 
. ;SET DIGIT 
IMP anita G0 TO DIGIT CONVERSION ROUTINE 
INE TO A VIR SS TO TRING PHYSI 
ape TED #aUiz, STRING ine fe AT Bresee® aNG IS 10 BYTE BYTES LONG 
cab Ri GET ADDRESS 
NOTE: uy FROM ADDRESS BEFORE CONVERSION 


ce ee a 








3 
& 
83 









OCOK 
i 
iS Ge aoe es 
1 131 
1 1 
i 1 
ag : 000770 
AS gt or 
1 
1 
1 
2 iNe 172340 
iss 
16g O000CE 
a tein 
1 160000 
oe aie Been 
$e iim Ger oxo 
ae 1 


PRRR RA RAR Ra RBA S, 


pL tyPe SUBROUTINE 
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SR 
: 

id 
ROL 
Ao 

ce 

ASL 
ROL 
i 
Rov 
CUR 
ROR 

RORB 
Bre 
cic 
p24 
ROD 
C 


DiGBUF 


tee 


0 


< 





am. 
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PC, SSAVR G0 SAVE REGIS STACK 
eb tesurse. ,RY GET RODE SS of Breit BUFFER 
#2,R1 SUBTRACT 2 FROM ADORESS 


R1,RS 
asMMON 


SRDDDDAGER 


vor 
za 
= <4 
‘AS ¥ ~ 
a” 
Fr] 
Ree 


BAD FABRVABNG SHARBIAS 


CEFS ARgER 
o 28 
=} — 


Convent ase BIT OCTAL DATA 


PC, TYPDAT 


sRESTORE REGISTERS FROM STACK 





:SAVE ADDRESS TO BE CONVERTED 
sBRANCH IF MEM MGMT IS DISABLED 


CLEAR ALL BUT PAR SELECTOR BITS 
Shirt BIts 15-13 OF ADDRESS 
3-1 





;CLEAR PAR SELECTOR BITS IN ADDRESS 
;FORM PHYSICAL ADDRESS 


sy brary COUNT 


;AND BITS PER DIGIT COUNT 
;Re WILL CONTAIN DIGIT 


*R3<00) TO 
iy te gts & R1<00> TO °C’ 
°C’ TO Re<07> 

* DE SHIFT COUNT 

;SET SHIFT COUNT 

sSHIFT DIGIT FROM <07-05> 

*T0 <02-00> 





;CONVERT DIGIT TO ASCII 


, : 
DeCRERENT OGTY IGIT BUFFER 


DIGIT 


$s By TERMINATOR 


TO AN ASCIZ STRING AND TYPE IT. 
;LOAD Re WITH THE DATA 


















DCQKCG.P11 


BoC Paneer er er ener tata Ben 


= 
ro 


ee 
wonouws 


DCOKCG 11740-11745 








MACYL1 2@7(732) 
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TYPDAT: JSR PC, CNVDAT CONVERT DATA TO ASCIZ STRING 
Tyee, DIGITS 
; SUBROUT INE TO te A VIRTUAL ADDRESS TO A PHYSICAL ADDRESS AND TYPE IT. 
sCALL: BROpRESS RI sLOAD R1 WITH THE ADDRESS 
Ter PC,T 
rete JSR PC, CNVADR sCONVERT ADDRESS TO ASCIZ STRING 
TYPE, DIGBUF TYPE ADDRESS 
RTS PC 
KEYBOARD INTERRUPT SERVICE ROUTINE 
CNTRLC=3 
CNTRLO=17 
TKISR: NOP 
Be at77600 5'tep) + TB UNUSED BIT 1S 
ich C, (SP) t BRANCH TF HOT CONTROL C (tC) 
| " E, sECHO <CR><LF> 
TST (SP)+ :POP CHARACTER OFF THE STACK 
art ; RETURN 
1S: CMPB saw 15, (SP) sBRANCH IF NOT <CR> 
PIPE, sECHO <CR><LF> 
TST (SP)+ :POP CHARACTEROFF STACK 
RTI ’ RETURN 
2s: CHP #CNTRLO, (SP) ;BRANCH IF NOT CONTROL 0 (tO) 
COM TYPE 
MOVB #15, (SP) sTYPE <CR><LF> 
BR 1s 
38: MOVB _— (SP)+, ECHO 
TYPE, ECHO sECHO CHARACTER 
RTI > RETURN 
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OCOKCG.P1l ERROR SERVICE ROUTINE 


.SBTTL ERROR SERVICE ROUTINE 
sERROR SERVICE CALLED BY TRAP (HLT) INSTRUCTION 
HLT: SESH sHALT ON ERROR? 
; PC IS Top WORD ON STACK 
, OUSWR ire. Type OUT 


SSAVR 60 SAVE REGISTERS 0 ON THE STACK 
sGET PASS COUNT. 


TS+2,PASSES ;LOAD ASCII VALUES ‘ 
;PASSES+ 


I 
ITS+4 S+2 
GET PC OF ERROR CALL 
;DECREMENT PC TO HLT 


PLUS 


Sms 


; visti tiatatats 8 


;GET STATUS AT TIME OF ERROR 
TYPE STATUS 


TST 
BPL 
HALT 
Bre 
ney 
MOV 
MOV 
TYPE 
- MOV 
CMPB 
JSR 
MOV 
BEQ 
ASL 
MOV 
Oe 
Pe 
MOV 
JSR 
CMPB 
BNE 
TYPE 
MOV 


hug 
$ 


;GET PC OF ERROR 
;CHECK IF MEii MGMT IS ENABLED 
;BRANCH IF ENABLED 


;FORM PC " ORIGINAL CODE 


oi 138 
TYPE" ADDRESS 


RESTORE. GE fea FROM STACK 


88g gegbuezeaeagauss 


;HALT AFTER TYPEOUT 


eae 


~ 












Be oH MO-1g er ERTEE mcr a7) OL-GCTrG sO PRE 





CLR -(SP) sALLOW TIME FOR TTY TO TYPE CHAR 
3s: DEC St 
aot DRERFLAG 
>08C BEQ ys 
ES R JSERFLAG 
TST (SP)+ 
ge 6g G0 TO 6$ 
4g T 1B SPEFLG “BRANCH IF NO PARITY ERROR 
0375 iN OSPERET RETURN TO PARITY ERROR SERVICE 
unk 4 Ee: HOV 87S, (SP) :GO TO 7 AFTER RTI 
te 003766 000111 7S: IMP (RL) GO TO LAST *SCOPE’ 
-DIGIT T 
Be ot 
of 
20% 003776 "67 
2097 04000 PASCNT: .ASCII <15><12>’PASS 9” 





;NOTE: PASSES MUST BE AT AN EVEN ADDRESS! 


IZ °0000’ 
IZ ° VPC=’ 


b 2 bee 
wo 


Son 


Siow 


100 
101 

ifs VIRPC “Ree 

ibe poss STA ~~ *PSW=’ 

iB ee ey ee 

ie RenPe: AStI2"eeCe’ 

110 ooaoe4 BELL: — Beets (7) 

13 OO4NSE SUCCESS: ASCII <15><12> 

113 “ASCII / THE QUICK BROWN FOX JUMPS OVER THE LAZY DOGS BACK 0123456789 PASS 
11s 

11 1 

117 

1 

1 

1 

1 


rs 
geeeeesee 
ERLES 


PASSNO: .ASCIZ °0000’ 
sROUTINE 0 TYPE CONTENTS OF DEVICE REGISTER ON AN ERROR 


PNTREGS: Roy REGS(2), RO i INDEX VALUE TO, APPROPRIATE DEV 


GADR(2),R3 :GET FIRST ADDRESS OF DATA TABLE 


BBBUKR 





rurorururororurororunrorururururerofure furururururururururofururu 


OH Rb be be bee 





83 








3 
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83 


SSBVKR ZK 


£ 
~~ 


i 


Jo fens Gant fe B22 fe Pe fo fem he fe has Be He 
; : 


SFHESE 
E 


sesea 


pe pao 


3 
bt hee 
£ 


ot 
N 


a2 2 


2 


BRUBIaNoa ZINA SSELEHEGR-ESBVRRLOWKL BSE 


BRABBRROS 


2 
~ 


reurvrororerurorurorurorurorurororerururonororurornoronorurorufororurorurororurururorurorurufurorurorururorururory 


Pe 0 Be fs Bo Be Pt Be Be be es fan Bet fh Be fm to ht Boe me fee Pe Pet Ban = fe Ge Bos es Bos ot oe ee 


i] GHGH Hise e 


QRRF 


ror 








SENTBL, R3 ‘BRANCH IF MEMORY ERROR 
(R3)+, R2 
- PC, TYPDAT TYPE DATA 
COUNT 
> eel 
CRLF ; 
#177766, COUNT 
3 ’ 
#177766, COUNT 
PC 
(R3)+,R1 GET ’FROM’ ADDRESS 
(R1)+ ADD 2 
bg, YPAOR “TYPE ADDRESS 
(R3)+,Re ;GET ’FROM’ DATA 
TYPDAT TYPE DATA 
(R3)+,R1 GET TO’ ADDRESS 
(R1)+ ;ADD 2 
a ; TYPE ADDRESS 
*" (R3)+,R2 *GET *TO’ DATA 
PC, TYPDAT :TYPE DATA 


"ERROR ON PROGRAM RELOCATION’ <15><12> 


ee | gRESERVED FOR FUTURE USE 
CONTAINS THE # OF DEVICE REGISTERS 10 TYPE ON A 
;NOT_USED (FOR CP) 


;TYPE 6 RK REGISTERS 
; TYPE 6 RF REGISTERS 


D4 0-0 4 04 0-4 4 4 04 
~pepeeeones: 
ewe ee 
BSBAR 
ore 2 





I04 
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RVICE ROUTINE 


cpu PERCISER 
J 


CcaKCG 11740-1145 
ase! 


DCOKCG.P11 


ae aa seeere. : 


BEE EEE suena 


eesees 


BoRTKRTR 


eo Od ond oad er eat Oy 
CuCucucucufufnuGTY 


gee 


at od ed od ef oH 


ieee EE 


ADDRESS AND CONVERT TO OCTAL. CALL: 


;CONVERTED DATA IS PLACED HERE 
GATT FOR USER TO INPUT CHARACTER 


;SAVE RO ON THE STACK 


ag 
al 

Se f 
Eoatenst 
r 7 
PRSEoPRE 
2 §« 


: 
ene 


Base 


ee 


BOSS iis 


WAIT FOR NEXT CHARACTER 


;CHECK IF CARRIAGE RETURN 
;BRANCH IF NOT CARRIAGE RETURN 


STEP RETURN ADDRESS 


RETURN 
;STR 
; SHI 

WA 


#15,R0 


sHhieg Lee. 
~ 


efetonss. Eetne Steugdte 


Rise gb a 


ASeOoE cee Cn 
CEES Ue Bete 
<eaceAa RNIN 





ae 





32 
23 


2 
Sneed co Cee 


= 
8 
= 
~ 


ny 


LUE FE 


RCRER 


RRRSRRS 


me 


— 
oe 





230 
ce 


EXERCISE 
Y ERROR SERVICE 


; 
a 


B0S21 


a 


177572 


1 


e 68 
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meaner) 1 By 


SeSeSensesssnee 


Ba 
+ 


B 
SBS TERRSAS 


Ete 


343 BySZzRARGEIEIISLRT 


EAE mt 





Ca Neal 
oh eet 


;CHECK IF HALT ON ERROR 
;BRANCH IF NOT HALT ON ERROR 


:SET PARITY ERROR INDICATOR 
PEAR BARD Ry ERROR FLAG 
SCHECK IF MEM MGMT IS AVAIL 
{BRANCH IF NOT AVAILABLE 
:SET UP MEM MGMT 


;SCAN MEMORY FOR PARITY ERROR 


TYPE ADDRESS 
sDISABLE PARITY ERROR DETECTION & MEM MGMT 
*BRANCH IF MEM MGMT NOT AVAILABLE 


;COMPLEMENT DATA 

oe DATA INTO FAILING ADDRESS 
; IF DATA DOES NOT COMPARE 

;STEP DATA 


;TYPE PARITY ERROR NOT FOUND ON 
;DATA SCAN ORIG DATA = 


ae 


tid The 00D DATA 
{TYPE BAD DATA = 








~ 





ite 
SR 


5 


s 
" 


SAS 


vw 


Doone. 
2235 
oq? 
i 
Fe 
2305 
eS 
ei 
: 
zi 
Bh 


vet 





i 
fo fh 


2b fF On Pe Go pe 
2RS8zs 2A 
£O 


= 
- = 
Aa 


Ph fee fee feo ee 


WE TSO Beem 


a 


B2 


f& 23 


I 


oO 
- 
- 
~ 


SE 


8 
4 


ue BSS Be 


25 
R 


tet 
Rorsy 


a 


BR 
cs 
o~ 
o 


PU 
ERROR SERVICE 


EXERCISER 


176160 


0007Se 
177870 


Oo0004 


72 


43 


751 


ORF 
Piss — 
nm wits 


RR 
iE 
aug 


= 


as 
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MOV (R1),Re GET BAD DATA 
JSR PC, TYPDAT ‘TYPE BAD DATA 

6S: TYPE, CRLF 
TST JeSWR sCHECK FOR HALT ON ERROR 
EPL +4 
mr somery awomvec ISSEY, ET FRE 
Nov #ERPRT, JRERRVEC AROS ERROR vector 
MOV BREVECIE, 9 aeMMVEC "RESET MEM MGMT ABORT TRAP 
IMP aasTAR “RESTART TEST 

7S: TYPE, NOTFND 
TYPE, ASCAN 
BR by 

-MEMORY MANAGEMENT ABORT ROUTINE 

8S: ADD IPARZ sADJUST PHYSICAL ADDRESS 
MOV #20000 Ri *RESET VIRTUAL ADDRESS 
MOV #1, ad8SRO *RESET ERROR AND ENABLE 
RTI * RETURN 

ADRSIS: .ASCIZ <15><12>*MEMORY ADDRESS IS ° 

NOTFND: .ASCIZ <15><12>’PARITY ERROR NOT DETECTED ON ’ 

ASCAN: .ASCIZ "ADDRESS SCAN’ 

DSCAN: .ASCIZ ‘DATA SCAN ORIG DATA = ' 

GDDAT: .ASCIZ ° GD DATA= ’ 
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’ BD DATA= ° 


DCQKCG _~— 


DCQKCG.P1 


BER PRR ESE sia ca ir 


745 CPU EXERCISER 
MISC SUBROUTINES 


ease 


2000000 
= 
a 


= 0 0 


RGGceon Eee 


000014 


000014 


001000 


001011 177753 
000770 


172344 005436 
005436 177570 
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-SBTTL. -MISC SUBROUTINES | 
sROUTINE’TO SAVE REGISTERS ON THE STACK 
:CALLED BY SAVE MACRO OR JSR PC, SSAVR 
SsavR: HOV 48, -(5P) 


V 74) =(5P) 
MOV %3,-(5P) 
MOV %2,-(SP) 
nov iy’ =.8) 
Bee tatsp Pec ; RETURN 


;ROUTINE TO RESTORE REGISTERS SAVED ON THE STACK 


TER 

*CALLED BY RESTORE MACRO OR JSR PC,SRESTR 
$RESTR: MOV (SP)+,14(SP)  ;SAVE RETURN PC 

MOV (SP)+,%0 

MOV (SP)+)%1 

MOV (5P)+) x2 

MOV (5P)+)%3 

MOV (SP)+)%4 

MOV (SP)+,%5 

RTS PC 


s SUBROUTINE TO LOAD DISPLAY REGISTER 
{DDISP: MOV BBICNT, (PC)+ ;LOAD PASSCOUNT 
DISPLY: .WORD O 
MOV (PC)+, -(SP) ;GET SECTION # 
SECT: .WORD 0 
ASL (SP) 
ASL (SP) 
ASL (SP) 
BIS (SP)+. DISPLY sLOAD SECTION # 
MOVE  a@eFRSTAD+1,DISPLY+1 *LOAD 
ISTB aanTON jCHECK TF MEM MGHT IS ON 
MOV J#KIPAR, DHDISPLY LOAD CONTENTS OF KIPAR2 
1S: MOV JeDISPLY, JNDISPLAY “DISPLAY IN DISPLAY REGISTER 
RTS PC * RETURN 





MO4 





DCQKCG.P11 KT ABORT, RESERVED 8 ERROR TRAP SERVICE 

ae ron itodbnely REDE <EEVERBo fees "WP Seve 

5389 O0SS1O 012737 005623 005572 KTABRT: MoV #KTAMSG, JWERTAG ;SET UP KT11 ABORT MSG 

2381 005516 O71 177576 MOV ae ashe, (8?) PUT SR2 ONTO STACK 

S33 ose OOOe 

2384 

2385 *RESERVED INSTRUCTION TRAP SERVICE ROUTINE 

2386 005530 919737 OOS64O 005572 RESERR: MOV BRESNSG, at ,@#ERTAG ;LOAD RESERVED TRAP MESSAGE 

es8/ le BR ERRPR 

2389 - TRAP TO 4 ERROR SERVICE BOUTINE 

2390 O0SS4YO 012737 O00340 177776 ERPRT: MOV sPRIY? 9 #PSW 0s SET _PRIORITY LEVEL 

2391 005546 005737 00S TST HERFL Ae *CHECK IF LAST EREOR. TRAP HAS BEEN 

2392 001401 BEQ :REPOR 

2393 005554 900000 HALT ‘ERROR! TRAPPING TO LOCATION 4 

2394 ;STACK CONTENTS: 

2395 : (SP) THIS TRAP PC 

2396 : 2(SP) THIS TRAP PSW 

2397 : 4(SP) “FIRST TRAP PC 

2398 : 6(5P) . ‘FIRST TRAP PSW 

e333 DOSSSE 005604 00S572 MOV #ERMSG,J#ERTAG ;SET UP TIME OUT TRAP MSG 

2401 005564 ERRPRT: INC (PC)+ 

e402 005566 ERFLAG: .WORD O 

2403 005570 TYPE 

Ea 005572 ERTAG: . 0 ;CONTAINS ADR OF ERROR MSG 

000772 et'e”? JHDEVID sSET DEVICE ID = CP 

24.06 005600 003416 IMP a#.HLT 

5ap8 OOsE04 051124 050101 ERMSG: .ASCIZ <15><12> ’TRAPPED TO 4’ 

Site bOeean “a 

evil OoSbe4 : gusile g30se4 KTAMSG: .ASCIZ <15><12> ’KT11 ABORT’ 

outs O056% Nee 

et DOSE d0st15 guesee 042523 RESMSG: .ASCIZ <15><12>’RESERVED INST TRAP’ 

Sate 005654 peiere 020124 051124 

2417 O0S662 050101 000 

ouig esne-see ote 

eiied ose Taam ake aoertt PROGRAM INITIALIZATION 

ice 005670 012706 000600 * MOV #KPTR, SP ;SET KERNEL STACK PTR 

gcd DETERMINE IF PROGRAM LOADED VIA ACT11 IN QUICK VERIFY MODE 
ppevae pusza? boDoNe Re oe tBRANGH IF NOT VISCHCT IA 

cus 005704 Bp 48s BEQ 1$ ' 

28 005706 008737 032622 TST SELOGICAL+H sBANCH IF NOT QV 
eat hk 000771 -SET ACTI1 QV MODE 

cit “ROUTINE 10 O DETERMINE L LAST MEMORY ADDRESS 


5u32 005720 012737 oos74e ooo004 fs: MOV #25, SHERRVEC SET TIME OUT TRAP TO ner 
000002 000006 MOV Rit JHERRVEC+2 


% 
és 
§ 
g 
a: 
8 
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005750 
001012 
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Se 


8 
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Saw 


et fees fen het Bos has b= fee bes Demet f= ee 
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g 
ef ths 
rt} t 
Rov g: Pers 
LSTMEM: .WORD 
TSTB Syov 
BNE 
SUB #4000, J#LSTMEM 
1S: HOV HENDTAG#E, OUFRSTMEN 
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;WILL TIME OUTWHEN END OF MEMORY 


;SET VALUE INTO LSTMEM 


Coen VALUE OF LAST MEMORY ADDRESS 


NEED TO PRESERVE LOADERS 


QV 
SET PROTECTION Ai LOADERS 
SET LOWER BOUNDAR 
360 TO STARTS 


iron ae a ADDRESS 204 IS SET St AS BS TaRT ING ADDRESS. 


+ TYPES aeIOTVEC 


;SET Tor VECTOR TO TYPE ROUTINE 


;GET_L LIMIT 
:CONTAI TYPED LOWER LIMIT 
;SET IN LOWER LIMIT 


;GET UPPER LIMIT | 
;CONTAINS UPPER LIMIT 


;PROGRAM STARTS wer aus ADDRESS 210 IS Sehest AS Bog BRL ING ADDRESS. 


TYPE, 
. JSR RS, RECO 
: MOV 1$, J8FRSTMEM 
JSR’  RS,RECO 
2s: - WO! 
MOV 2, J8LSTNEM 
START3: MOV 
CLR arcnt 
Pe 
MOV e800; JaNEXPAR 
MOV se00N0, asl TCNT 
Bea 
STATE scan 
TART2: MOV T SP 
: MOV SPepRT Q#ERRVEC 
HOV ORESERR Q¥RESVEC 
HOV whevec 
MOV #340, JUPFVEC+2 
HOV #KTABRT,@ C 
8. TYPE, a810T 
MOV #PRTY7, JHIOTVECtE 
MOV wSCOPER OeenTVEC 
MOV tah se KTRAPVEC 
MOV #340, ONTRAPVEC+2 
CLR —« AWERF 
CLR at VI 
SR #LDDISP 
ei uins 
ale iat 
NOTYPE: .WORD 


CLEAR DAES "PASS CONT T ON 
$85 ENAELE PR PARITY I “AVAILABLE 


;SET TEST ITERATION SOUNT 
BRANCH IF NOT IN QV MODE 


;SET 1 ITERATION FOR TESTS 


aor ees ee re RELOCATION ABOVE 28K IS COMPLETE. 


BET eraek f PTR 
;SET RESERVED INST TRAP VECTOR 


;SET POWER FAIL TRAP VECTOR ” 

; ND PRIORITY LEVEL 7 
KT11, ABOR 

iat LOT VECTOR YO TYPE ROUTINE 

SET LEVEL 7 ON TRAP 

sSET ENTCSCOPE) TRAP VECTOR 
TRAP (HLT) VECT 

f RIgRITy TY LEVEL 7 ON TRAP 

TRAP TO 4 FLAG 


Aono DLs Be BEGTSTER 


‘Stade A aL rep 


ma0-12.-45 CPU ee 
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;7 LOW ROUTINE ASCERTAINS WHICH CP f CP OPTIONS THE PROGRAM IS RUN- 
;NING ON AND SETS AN ecg. IN OPT.C INGLY 


: NING ACCORDINGLY. 
paps gua ORS at EAMES: lo Rep eRS TITY 


177766 DECPUERR sCLEAR CPU ERROR ~°G 
8c RO ¥ 
177772 TST JsPIRO sRO=3 IF 11/45 
9B RO *ROs2 IF 11/40 
177777 TSTB 4 © DaPSH+1 sTIMES OUT IF 11720 
RO sRO=1 IF 11/720 
hie: se SCOTT CP INDICATOR 
HOV RB Re : MOVE i” 3 Re 
177572 ist a4SRO sCHECK IF MEM MGMT IS AVAILABLE 
100000 + 15 skTOPT, R2 ;SET MEM MGMT AVAIL INDICATOR 
; SEC 
RASH RY, RY sWILL TRAP IF Liz WITHOUT EIS 
2s ?BRANCH IF NO ETS AVAILABLE 
040000 ~ BI SEISOPT,R2 iget EIS AVAIL INDICATOR 
F RO sid tL CLEAR CARRY IF 1174S FLOATING POINT 
3$ *BRANCH IF_NO FLOATING POINT 
o20000 a :SET Fb opr ON AVAIL INDICATOR 
® § 


FIS OPTION 


3 IF 
#F ISOPT, R2 ieeY FIs or ON IL INDICATOR 


; STACK LINTT GISTER 
; IF _NOT AVAI 
;SET KJ OPTION AVAIL INDICATOR 


: sBRANCH IF NO KWL1-P 
SeLKOPT, R2 SET OPTION INDICATOR 


+he+t +} 
Uthat 


t 


A+ dd td 


172540 


-_ 








ts 

Sit tity au air ac ha a 
= op 
as 





-) 
w 
~ 


;BRANCH IF NO KW11-L 

;SET OPTION INDICATOR 
;BRANCH IF NO CONSOLE TTY 
;REST TRAP 

Pi ALSO Fe RVED INST TRAP 


SLOAD INDICATOR 
:BRANCH IF OPT.CP HAS BEEN TYPED 
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g 
¥ 
33 













9S: WORD 
BNE Dever 
TYPE, AOPT. CP ; 
{oR PC, TYPDAT : 
Inc’ 95 “SET OPT.CP HASMBEN TYPED IND 
sROUTINE TO DETERMINE WHICH DEVICES ARE ON SYSTEH. 
DEVCHK: MOV SERRVEC+2, JUERRVEC -SET UP TIME OUT VECTOR 
Hoy 8VALDEV, GET STARTING ADDRESS OF TABLE 
DEVSTA: INC Re sMOVE POINTER UP ONE 
CMP Ro, VALDEV#20 "ARE WE DONE 
BNE sNO GO 
MOV SERPRT, J#ERRVEC : I STORE TIME OUT VECTOR 
B58 TST (PC)+ ‘TEST IF DEVOPT HES BEEN PRINTED 
l 1S: .WORD 0 
eS [a 
Seep CRE 
3S: Mg bos 12 sAND BRANCH 
2s: c Heer °C’ BIT FOR TRAP 
STB CRS) TEST IF DEVICE PRE 
BCS NOTHOM iF NO PRESENT GO TO 
>TO CLR LOCATION IN 
a CNP RS, VALDEV+2 sTHIS PORTION oF 
Ge fe, uocve iaten Devices 
s5 il Sie 
5576 , VALDEV+10 : 0 INE 
5B 7 a8 iE T WAS REALS 
se Bias, 173780 fr oe t ANOTHER DEVICE 
Be 173744 Cr eee *WITH ub SAME 
2 173740 VALDEV+16 ‘ : 
x fro RK6 
ps2702 000001 RK: BIS SEKOPT Re 
RF: SET TIME OUT VECTOR 
5 170526 Ff 177450 ee Coir SET TRAPPED 
iad Bre NOTHOR MUST BE RF1I 
1 ener: i DEVSTA’ 
7 176726 O11040 RP: BIT 98176726, 20000 sLOOKING AT DEVICE TYPE 
He NO Fr REGISTER. IF NO MATCH 
eens DEVSTA’ ;MUST BE RP11 





;SET TIME OUT VECTOR 
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8 
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177470 ;IF °C°BIT SET TRAPPED 
ph ;MUST BE RCIL 
T,Re 

DEVSTA 
VALDEV+6 fg he a 

THOM ;I1F NOT RP 
#RPYOPT , Re 
DEVSTA ;BE RPO4/0S/06 
8RSOPT, Re 
DEVSTA 
VALDEV+10 ;SOMETHING ANSWERED 
NOTHOM 3IF NOT RC11 MUST 
SRKEOPT, Re 
DEVSTA ;BE RKOb 


—*» 


= 
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ZATION 


12¢ 
-pon0000000000 F Test = oe RELOCATED ooooc0000 


RELO: RO CONTAINS THE ADDRESS OF RELO 
! JRFRSTAD 


3 Lik AUB 


:GET CURRENT PC 
s., ; SUBT T RELOCAT ON FACTOR 
Rd’ SHFACTOR >SAVE RELOCATION FACTOR 
DISK (IF SELECTED) VERIFICATION TEST. 


-1,-1,-1,-1,0,0,0,0 


-_ 
oO 
a 
oO 


nooge 
aad 


tasSmesss Sasa 


5m 


ee er ce 


~ 
o 


-i,-1,-i,-1,0,0,0,0 
-1,°1,°1,-1,0,0,0,0 


-1,71,°1,-1,0,0,0,0 


SESS 


= 0 — b= 6 bo 


AAIRRESRBR 


-1,°1,°1,°1,0,0,0,0 
-1,-1,-1,-1,0,0,0,0 
-1,-1,-1,-1,0,0,0,0 
-1,-1,-1,-1,0,0,0,0 
-1,-1,-1,-1,0,0,0,0 


-1,-1,-1,-1,0,0,0,0 


B 
Q 
e 
sy 
5 
Seas 
= 
a 
2 
ca: 
4 


3 


~1,°1,-1,-1,0,;0,0,0 


-1,°1,71,71,0,0,0,0 


2 


A 


-1,-1,71,-1,0,0,0,0 


Jet 


BEEEEEEEEEE EES 


RRR 


-1,-1,-1,-1,0,0,0,0 


GEC CeEGGreees Bie 


gS ES EY Y 65 6S ES BN BY BN BS ES ES ES 


: 
: 








~ 


S 
EEE eee 


, 





SSASSRAASESESE 


Canes 


= 
PEPER HDS ED BADE 


— 


SAS SNSHOONOONNNNSS 


ss F oY seaman 









-1,°1,°1,°1,0,0,0,0 
-1,-1,-1,-1,0,0,0,0 
-1,-1,-1,-1,0,0,0,0 
-1,-1,-1,-1,0,0,0,0 
-1,-1,-1,-1,0,0,0,0 
-1,-1,-1,-1,0,0,0,0 
-1,-1,-1,-1,0,0,0,0 
-1,-1,-1,-1,0,0,0,0 
-1,-1,-1,-1,0,0,0,0 
-1,-1,-1,-1,0,0,0,0 
-1,-1,-1,-1,0,0,0,0 
-1,-1,-1,-1,0,0,0,0 
-1,-1,-1,-1,0,0,0,0 
-1,-1,-1,-1,0,0,0,0 


-1,-1,-1,-°1,0,0 
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2 
aie! 


CLE oe PC ;G0 RELOCATE PRUGRAM CODE 
60000 LAST ADDRESS OF CODE TO BE RELOCATED 00000000000 


TART OF SECT 


on ' 
OB. ReLgcATED 11111111 
’ 








Beoee.r lt ctRat Or SEC HON 


oosu42 
005436 003776 


010064 
001004 





ey 
104400 
000270 
100003 
al 
a 
C 
1OsH00 
1 


Be 
=o 


So 
- 
o 
G 
3 


R ildeeas 


t 
i 
' 


| GOS 
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TST (RO) sso sRO CONTAINS THE ADDRESS OF REL! 
Vv : at HEY secr ON 8 

2 i RCBOISP a DISPLAY GEG 

oy aoa d GET CURRENT PC 

BE fasSacron MaDe una 

st ee NEE PTR 

;CHECK BRANCH INSTRUCTIONS ¥ 

CCC: :o0’S=0000 

BCS cco :SAME AS BLO 

BVS CO 

BEQ 60 : 

BM €CO 

BL ECO 

BLE €¢O 

BLOS CO 

BHI +4 
ccO: HLT ;ONE OF THE ABOVE BRANCHES FAILED 
s CONTINUE 

SEN CC’S=1000 

Ber Ge 

Ber Gt 

BLT +4 
CCl: HLT. ONE OF THE ABOVE BRANCHES FAILED 
sCONTINUE 

SEY a CC’S=1010 

BLT C62 

BLE C62 

ck 44 
cc2: HL ERROR! ONE OF THE ABOVE BRANCHES FAILED 
ean cc’S=1011 

ry ee 

BF ra 

BGT “44 
CC3: HLT ERROR! ONE OF THE ABOVE BRANCHES FAILED 


;CC’S=1111 


£939 


CC4: ;ERROR! ONE OF THE ABOVE BRANCHES FAILED _ 


;TEST UNARY CONDITION CODES 
;CLR ae 













a 





PEELE ERLE Rhee 





SRRBRBBS 





0 b= 2 po pe 
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CLRO: 


TSTO: 





CL 
CL RO 
BCS CLRO 
BvS CLRO 
BNE CLRO 
BMI CLRO 
BLE +4 
HLT 
TST RO 
BCS TSTO 
BVS TSTO 
ae TSTO 
TSTO 
BLOS sw +4 
HLT 
ccc 
+SEZ!SEV é 
COM’ RO 
BCC COMG 
BS COMO 
Bm 
, & 
HLT 
= 
RO 
BCC ADCO 
BVS ADCO 
a 
a 
ae 
BCS RORO 
BYC RORO 
BEQ RORO 
eer RORO 
+4 
HLT 
SCC 
Bee 
& F 
DECO 
BRB 
a 
a 
ccc 
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;RO=0,CC’S=0100 


;ERROR! INCORRECT CC’S AFTER CLR 


;RO=0,CC’S=0100 


;ERROR! INCORRECT CC’S AFTER TST 


;RO=-1,C0°S=1001 


;ERROR! INCORRECT CC’S AFTER COM 


;RO=000000,CC’S=0101 


;ERROR! INCORRECT CC’S AFTER ADC 


;RO=100000, CC’S=1010 


;ERROR! INCORRECT CC’S AFTER ROR 


;RO=077777,CC’S=0011 


;ERROR! INCORRECT CC’S AFTER DEC 


4 


3 
3 


$63 
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ee 
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MOE STaRT OF SECTION 1 
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;RO=100000,CC’S=1010 


;ERROR! INCORRECT CC’S AFTER INC 


;RO=100000,CC’S=1011 


;ERROR! INCORRECT CC’S AFTER NEG 


a 
=) 


;RO=000000,CC’S=0111 


. 


;ERROR! INCORRECT CC’S AFTER ASL 
;RO=000001 ,CC’S=0000 


: 


;ERROR! INCORRECT CC’S AFTER ROL 
;RO=000000, CC’S=0111 


;ERROR! INCORRECT CC’S AFTER ASR 
;RO=-1,CC’S=1001 


"ERROR! INCORRECT CC’S AFTER SBC 


;RO=000001 ,CC’S=00001 
;RO=000400 ,CC’S=C100 


;ERROR! INCORRECT CC’S AFTER SWAB 


‘ 
ee 


;CHECK REGISTER SELECTION 
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Ss 
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000340 177776 
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NOT = 
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GS/GD STKPTR WITH GS REG 0 
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177714 
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DCQKCG.P1l START OF SECTION 1 


011064 104400 HLT “ERROR! DATA IN GS STK PTR_NOT = GS REG 0 
eat if oF pare ih, i ON T  SFate 
3019 O11066 016706 177662 MOV 1$,SP RESTORE STACK PTR 

il O1e601 6$: MOV (SP)+,R1 "RESTORE SCOPE PTR 

11 1 7§: SCOPE 

;TEST UNARY WORD INSTRUCTIONS USING ADDRESS MODE 1 
3024 011076 O00401 BR +4 
3085 111 90000 .WORD 0 sRESERVE ADDRESS FOR TESTS | 

111 1 MOV PC, Re 
3027 O11104 162702 oo0004 SUB #4°Re :R2 POINTS TO RESERVED WORD 
3028 011110 oOosole CLR (R2) *PRESET (R2) 

56 011112 1 SEC 

3031 O11114 00601 ROR (Re) ; (R2)=100000,CC=1010 

Be Ge Beer aa 

3034 pitisS bosoot BGE +4 

3035 O1112e4 104400 RORI: HLT ERROR! INCORRECT CC’S AS SHOWN ABOVE 
ae 011126 000257 cee 

3038 011130 000261 SEC | 

3039 11132 005312 DEC (Re) ; (R2)2077777, CC=0011 

3040 011134 10300! BCC DECI 

3041 011136 003401 +4 

sot2 011140 104400 DEC1: HLT ERROR! INCORRECT CC’S AS SHOWN ABOVE 
3044 011142 000257 ccc 

3045 O11144 000261 SEC 

304% 01114 005512 ADC (R2) ; (R2)=100000, CC=1010 

3047 O11150 103403 BCS ADCI 

3048 O11152 102002 BVC ADC! 

3049 011154 igo001 ADC1 

3050 011156 001001 BNE +4 

3051 O11160 104400 ADC1: HLT ERROR! INCORRECT CC’S AS SHOWN ABOVE: 
aes 011162 006112 (Re) ; (R2)=000000,CC=0111 

3054 011164 103003 BCC ROL1 

3055 O11166 102002 ROLI 

3056 011170 001001 ROL1 

3057 011172 100001 BPL 44 , 

3058 011174 1 ROLI: HLT sEPROR! INCORRECT CC’S AS SHOWN ABOVE 
3060 011176 006112 ROL (Re) ; (R2)=000001 , CC=0000 

3061 O11 101402 BLOS  ROLIA *BRANCH IF C’OR 2 IS SET 

2062 11202 102401 BVS -ROLIA 

Heo 100001 BPL +4 
064 il 1 ROLIA: HLT 
3066 14219 006212 ASR (Re) ;(R2)=000000, CC=0111 
3067 Ollel2 103003 BCC ASRI 
3068 011214 102002 BvC ASRI 
3069 at 1e28 001001 BNE ASR 
27 11 tay ASRI: at ERROR! INCORRECT CC’S AS SHOWN ABOVE 
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;ERROR! INCORRECT CC’S AS SHOWN ABOVE 
;ERROR! Se nerinde AS SHOWN ABOVE 
;ERROR! INCORRECT CC’S AS SHOEN ABOVE 
;ERROR! INCORRECT CC’S AS si 
s ERROR! INCORRECT CC’S AS SHOWN ABOVE 
;ERROR! INCORRECT CC’S AS SHOWN ABOVE 
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3160 O11454 105e14 
3161 011456 103402 
Hes Hues i 
3164 Bie 1D4400 
3165 
3165 Teta 106114 
gib2 11470 1 
168 01147e 102001 
. 3169 011474 001401 
3170 011476 104400 
3172 011500 105614 
3173 01150e 103002 
si7t pie ieeaot 
si GHe 198 
3178 011512 106313 
3179 011514 10300e 
ty 11516 102001 
181 O11 1401 
td 1iSee 104400 
3184 011524 105413 


OCQKCG Aoi. a! EXERCISER 
DCOKCG.P1 T OF SECTION 1 


000004 





NEG1: 


 DECIA: 
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; (R2)=00000! ,CC=0000 


;ERROR! INCORRECT CC’S AS SHOWN ABOVE 
; (Re)=000000,CC=0101 


;ERROR! secretes CC’S AS SHOWN ABOVE 


;CHECK UNARY vik amen USING ae MODE 1 


18: 


ROL81: 


SBCB1: 


ASLB1: 





SEV 
NEG (R2) 
BCC NEGL 
BVS NEGI 
BNE 
HLT 

(Re) 
Bee Seta 
BE +4 
HLT 
SCOPE 
“loo 
MOV PC,R3 
SUB #4; R3 
MOV R3,R4 
INC RY 
CLR (R3) 
SEC | 
ADCB = (R3) 
BMI 2g : 
INCB = (R49 
BR 1$ 
BVS tut 
HLT d 
CLV é 
INCB = (RY) 
BCS INCB1 
BYC INCB1 
~ 
ROLB ab 
BCC ROLB1 
BYC RBI 
BEQ : 
HLT 
SBCB.Oé« MD 
BCC SBCB1 
BVS CB1 
BM +4 
HL 
ASLB (R23) 
BCC ASLB1 
BVC ASLB1 
BEQ +4 
HLT 


D 
ADDRESS RESERVED FOR TESTS 


;R3 POINTS TO EVEN BYTE OF WORD 
:R4 POINTS TO ODD BYTE OF WORD 


;PRESET DATA 


;ADD CARRY TO EVEN BYTE 
sUNTIL EVEN BYTE BECOMES NEGATIVE 
; INCREMENT ODD BYTE 


; (R3)=077600=[0774) (200) ,CC=1010 


; (R3)=100200=[ 10001 (200) ,CC=1010 


;ERROR! INCORRECT CC’S AS SHOWN ABOVE 


; (R3)=000200=[0000)(200),CC=0111 


;ERROR! INCORRECT CC’S AS SHOWN ABOVE 
; (R3)=177600=[1774)[200), CC=1001 


;ERROR! INCORRECT CC’S AS SHOWN ABOVE 
; (R3)2177400,CC=0111 


;ERROR! INCORRECT CC’S AS SHOWN ABOVE 
; (R3)=177400, CC=0100 





BO6 
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oPU EXERCISER 
OF SECTION 3 


t 





w 
3 
: 
e 
i 
3 
z 
& 


;ERROR! INCORRECT CC’S AS SHOWN ABOVE 


3 (R3)2177777, CC=1001 


dat? Sesoae 


NEGBI: 


ae Ge 


RR ace BARRO 


St ett et kee ee bee ee oe hoe hoe oe hoe Loe hoe ee ee | 
sa heat eet iets ME ae. Sane Dame bem beam, am ae Leas Loam Loam Lom bam} 
2000 200 C00 280000o° 


tom eth Katy Rete Neem Koon Kom Keo Kalk Rak Kae Kom fl 
MMOMMMMMMMMlT 


DECB 


; (R3)=177577, CC=0011 

sERROR! INCORRECT CC’S AS SHOWN ABOVE 
; (R3)2000177, CC=010! 

sERROR! INCORRECT CC’S AS SHOWN ABOVE 
;SHIFT EVEN BYTE UNTIL V CLEARS 

sAND ADD CARRY TO ODD BYTE 


;ERROR! INCORRECT CC’°S AS SHOWN ABOVE 


Spta§e 
peee8es 
§ Ba 6 


cast He: 
thtstatatacs 


OG OG ag oe Ge 
8a sag oh HO Od) Od 
o0o0000 


;ERROR! INCORRECT CC’S AS SHOWN ABOVE 


; (R3)=000400, CC=0011 
; (R3)s000000, CC=0100 


ae 


ASRB1A 


qed adeqee 
eG a8 ef oh od 
Q0o0000 


SAMARAS 


;ERROR! INCORRECT CC’S AS SHOWN ABOVE 


;ERROR! INCORRECT CC'S AS SHOWN ABOVE 


; (R3)=100000, CC=1010 
; (R3)=077400, CC=0100 


zt 


Sor 
rath 


r- =—Tu- our 
te 
= beg ed ode 8 


Sue 2250s Baas 


eh ed oo ee 
Cn bee bem en, eam pam Same Deen pane ae beam beam a) 
ooo OOoOo0cdomOoO 80oO0Mm 


SE TS RNIN 


OR sat 3 Si eee + 





CO6 
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. 
33 


Bs 





¥ 

Paar § Sed ; 

$f 92 a, 9 5 oe 

25 ee 3 @ € - o fH 
3 8 2 82 828 8s 88 +=g 2 28- 
5 s £ sk of & 5 § ' £8 ere 
3 e x a EE ; + E cE 2 § Fe 
SE ad Ld ed Bd a ab ee 

w =< ww x & & x g 
ele de fee de de ag EEE 

OG 9 
aa aa onal =S Sos . : zee 
Sas 0: a ee Oe OE: Ge ae BE 
pieces ists 


4 Higees bases Saveaees Eaces Sey Sedazes 
: : 


DECBIA: HL 
SWAB! : 
TSTB1: 
ASLBIA: HL 


; CHECK 


MMU = rue a =~ te M- 
_ ms = 
=~ 
=~ 8 + end — 
=~ ~ 
od Hd eB org ED ee ee ee eres ME ERG ee Oo ded eed = Le bee 


SSESE RERESE ZRNOC RURMPPEY RUEAS RES REKREEMEN EAaNe 


5 POM Meteo eit g Se etedag St edetioteteteg Cd e@ietdede=d Sdetdeg odeded 
Can denn chet. deste deem ioam Sian Koa loon Sore Km Lan ition Ken. eer Kon oe) od 8 rd hed emt tend med hed odd ond wad ond wd wd wd watt 8 
200000 800000 80000 C#O000000 F20000 GOO Qoo0o00o 


PECARRA CARI UUIL Loc SANS Suis Gncnens 








DCQKCG 


OCOKCG 
S 
S312 
es 
es 
: 
Fee 





Oooo000o 
em ee Bean 


Ooooeoco oooo 
Bana bi 


oooeoo 
ar 


fore fur 


Pacha Gee Go Fen fo Hee 


2000 
fororory furuny sfururury 


aE eet et ee 


0200 
6S V2N BRB Bsns RZ 


1 

1 

144 
1 
lel 
lel 
1 
1 
lel 
lel 
lel 


11/40-11 
Pll 


745 CPU E 
00501 


a alan | 


one ry 
- 


be fate po 
= 
= 


i 


i 
1 





CISER 
START OF SECTION 1 
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TSTe: 


INC4: 





Bo Reon ERQES ORisss Atanss 


“+o 


m & 


gees AESeSS 


(RS) 


;PRESET DATA=0 

; (RS)=000000, CC=0100 

;ERROR! INCORRECT CC’S AS SHOWN ABOVE 
; (RS)=177777,CC=1001 

;ERROR! INCORRECT CC’S AS SHOWN ABOVE 


; (R4)=077777,CC=0011 


;ERROR! INCORRECT CC’S AS SHOWN ABOVE 


; (R4)=100000, CC=1010 


;ERROR! INCORRECT CC’S AS SHOWN ABOVE 
; (R4)=000200, CC=1000 


;ERROR! INCORRECT CC’S AS SHOWN ABOVE 
; (RS)=177600, CC=1001 


;ERROR! INCORRECT CC’S AS SHOWN ABOVE 
; (R4)=000000, CC=0100 


; (RS)=100000,CC=1010 
; (RS)=100001 ,CC=1000 


;ERROR! INCORRECT CC’S AS SHOWN ABOVE 


; (R4)2140000, CC=1001 
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OCQKCG S| he CPU EXERCISER 
DCOKCG.P START OF SECTION 1 


ca — BSBA agree: AE JERROR! INCORRECT CC'S AS SHOWN ABOVE 






12172 000262 SEV 
12174 44 ROL -(R4) 3(R4)=100001, CC=1001 

1 1 BCC ROLY 

1 102401 BVS ROL4 

1 1 BM +4 

1 1 ROLY: HL sERROR! INCORRECT CC’S AS SHOWN ABOVE 
Meat 4S sac (RS) ; (RS)=100000, CC=1000 

i i ary ; sERROR! 'C’ BIT FAILED TO CLEAR 

12214 (RS)+ ; (RS)=077777, CC=0010 

iste Weaes BRE ge 

1 102001 ) BvC DEC2 

15555 ibayoo . 

1 1 DEC2: sERROR! INCORRECT CC’S AS SHOWN ABOVE 





 ‘ ; (R4)=177776, CC=1010 








; (R4)=177774, CC=!001 





ee 
J 








BSBAEER ER 





i OO1NOL BE ASL z 
1a acu: ;ERROR! INCORRECT CC’S AS SHOWN ABOVE 
CMP #177774, (R4)+ 
1 BE +4 





Boe 








SOE USRY BYTE OPS USING ROONESS [ores 2 ae * 









BR SRESERVE A WORD 
sword RESERVED WORD 
SB a8 SRS POINTS TO EVEN BYTE OF RESERVED WORD 
MOV *R2 

; T 
IN; Re sR POINTS TO OOD BYTE OF RESERVED WORD 
are 
ge i ; (RO) =000377, CC=1001 
ae 
HL SERROR! INCORRECT CC’S AS SHOWN ABOVE 


SECT 


| ed aod 
pao Bae 


740-1145 Saw MACY11 27(732) O1-0CT-76 14:08 PAGE 247 
STAR ON 1 : 


; (RO)=000000, CC=0101 


;ERROR! cT T AS SHOWN ABOVE 
#{RO)=000400,c¢=0000 


nite 


~~ 


sERROR! INCORRECT CC’S AS SHOWN ABOVE 


‘\ 
; (RO)=100000, CC=1001 


fp 6" $8 Bo HO 2 Hs BB 


OD NIGUN £ LITE 


;ERROR! INCORRECT CC’S AS SHOWN ABOVE 


; (RO)=100001 , CC=0000 


;ERROR! INCORRECT CC’S AS SHOWN ABOVE 


;(RO)=140001, CC=1010 | 


faa ba pes ee ee ee ee G2 Bo Bowe Fae Powe ham Bee = b= b= p— p= pape 


S25 Gasssee RemeMeS 2 
fe ae 


auonge EREDTAY EB 


poy 
= 
£ 
s 
-_ 


;ERROR! INCORRECT col as SHOWN ABOVE 
; (RO)=140002, CC=0000 
; (RO)=140001 , CC=0000 


—e 


S22 Seeee Seeeeee Seeeeee 
ae Redan azazeS 


;ERROR! INCORRECT CC’S AS SHOWN ABOVE” 


3SET Z.V 
: (RO)=100001,CC=1001 


- ERROR! INCORRECT CC’S AS SHOWN ABOVE 
; (RO)=077401=(0774)(001) ,CC=0010 


;ERROR! INCORRECT CC’S AS SHOWNABOVE 
;(RO)=077400, CC=0100 


— 


: 
5 
: 
an 
: 
E 
zs 
: 
: 
: 
e 


Spe 2NSSR ERRTRRS ARERRHS 


55 
eas 





BERR lh RAPE REBT, 


34S Ole472 001401 
104400 


01es0e NOL 


1a 
a HER 
ae Gee 
olesi6 1 


01 001 


- 


a Se 
yy 


Oles#2 


it, 
+ 
i 


Ss he 
- 
at 
+ 
=4 
at 


Pe 


000601 


oe 
Seee Gessce deat 


= mee 


Beene Sa 


9 = hb fe eo 
= 


aa 

pens 
y ~ 

fated 

ri 


pe A I RRS 


o00 oOQoQooo°ooooo 
R — 


& 
& 


F 


| TSTBeA: At 
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BE 
SBCBY: HLT 


NEGB4Y: HL 


TSTBe: ALT 


é é 
R : 
§ SABTAES ARETEEE F 


sag Seacbbses* 


GO6 
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+4 
sERROR! INCORRECT CC'S AS SHOWN ABOVE 
ene ; (RO)=10400,CC=1001 
- 
: ERROR! INCORRECT CC’S AS SHOWN ABOVE 
(R5)+ ; (RO)=100400, CC=0100 
(Re) + ; (RO)=100400, CC=1000 
+4 
-(R2) ; (RO)=000201, CC=1000 
| -y %. . 

{ + ; (RO)=000601=10004)12011,CC=0000 
INCBe 
INCB2 
+4 
(Re)+, s000601 sCHECK END RESULT 
Re, RS ;CHECK REGISTERS 

WORD OPS USING ADDRE S3 ANDS 

~ 446 ERESERVE 2 WORDS 
31 FOR THE ADDRESS 
= “AND 1 FOR DATA 
(R39): sPRESET TA 
Ra ,R0 ~  $RO POINTS TO DATA WORD 
RO, (R3) 
acRa)+ ; (RO)=000000, CC=0100 
rs 


lead > 








ee 
38 
2 


PEE RRAR CSS sr ae ee 





- 


ooo 
Ba9 be rt Ft free fe Be 


oh Bae 


® 
6 


ey 


oe 


A ois oe 


* 


1 
1 

1 103001 
1 102001 
012740 104400 
1 
1 
04400 


o00o 
OO ae 





By S555 S535 


os be Ob B28 b= pee 





e 


: 


fan Gow bas 


f 


j 
| 
i 
| 
| 
i 
{ 
' 
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m = 


Re ERZERE ANDES EBERE 


Bee SEsG8 SBSs Assge ARSSS ABRSS 


+ 


en, 


; (RO)=100000, CC=1010 


; (RO)=140000, CC=1010 


; (RO)=100000, CC=1001 


;(RO)=077777, 


;(RO)=100001, 


; (RO)=077776, 


;(RO)=077777, 


; (RO)=100000, 


cc=0010 


Cc=1001 


cc=0001 


Cc=1010 


; (RO)=000000, CC=0111 





I06 
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ee r 
33 x = Fr} a =} ss = 
oe tee GG EG i 
Se @eeltak § f 8 a fs 
-_ = s ra Ree =) > _~ = 
 festmitie § FF EE 
we = "oe eae Bre a a 
a) Oe ee 

: : 

; 

PEu Yane-aat fee fy 8 . f 
eet i pence cet at geet See | TERR 
x 2 P 
eoy eaggs Geissemneseneeess Baxs Bas aSuees Sacs obgeve 

2 og 8 E f UE 


o00 


naan 





[= } Du akon os arte! 
= = ole =\|= 
ita RICE 
+ 
ed eh ola 
~ ogo Bgee Lael | et ied ete =e 
~ rt our 
“4 zs, "1 rl ed oad ee 
Be R =|- See wd eed od ot ARNUNS 
MMMM M9MMmMmc 
ee ee ee T 


pac hat ba ba at ha ac bab a at a ba a a weed gd ton oreo | pit fa hk bt 4b 
OQOOO0O0000000000 e000 a0oO oeoO0oo0o 


om eee oe 


es —_— ++. 


—_—_——-—- 
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DCOKCG 11/40-11/4S CPU EXERCISER MACYLL 27(732) 
OCOKCG.P1I 


j 


aE 


a i 


ay 


i 


: 


zones 
Be 


a8 ii 


te 8 


—— 
3 


= 


— 


;(RO)=177000, CC=1001 


;(RO)=177400, CC=1000 


;(RO)=000777, CcC=1000 


; (RO)=000377, CC=0100 


; (RO)=000001 
:(RO)=000000, CC=0101 


USING ADDRESS MODE 6 (PC) 
;PRESET oft = 0 


PHRMA AS SSE AAT ee aa ee ha 


an 





;RCO POINTS TO DATA WORD 









oC 


3693 


3701 


RORSBURRERRE RIGGS 8 


Ooo0000 GO000000 20000 S000 00O G00000O GoO0ooo0o000 FO00000 — 


DCOKCG 11/4011 
QKCG.PL 


= 


ft bt pe he Pet Pe Pas ee 


Son SRBSNGEERO SRDS 


eae fee thee Bee be to ee ee ee ee en fh 8 Rect frame pa be hee Fat fs fae fae ep ee ~ bas Pe fee 


ROrcoRe SSSNSee BERS Zeansen SANs 


~J 


8 Ss 
2 ibe 

-_ 
Pa -t=t=1-t=t0 


Pee 


—) 
ge 
s 

-_ 


ae ESE 


bm pee he 
- 

i 

peers 


745 CPU EXERCISER 
START OF SECTION 1 


177764 


177746 


177732 


177714 


177674 


177656 


177640 


177614 
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COMB: #HL 


ASR6: HLT 


NEG: HLT 


BC: 
BYC 
HLT 
CLV 
NC 
S 
BYC 
BEQ 
BM 
INC6: HL 
ASR 
SEC 
Bet 
BVS 
BMI 
HLT 


4 


S588 


2825 3 2 


; (RO)=000001 , CC=0000 


;(RO)=177776, 


;(RO)=177777, 


; (RO)=000001, 


; (RO)=100000, 


;(RO)=077777, 


; (RO)=100000, 


;(RO)=140000, 
; (RO)=100000, 


Cc=1001 


CC=1010 


cc=0001 


Cc=1001 
CC=0010 
CC=1011 


CC=1010 
Cc=1001 





+ 


BE PEPSREREPREREL EGE EERRERE TEETER EREP RPE RO BPD: 


OCQKCG ei edie CPU EXERCISER 
START OF SECTION 1 


isso 108000 


DCQKCG.P 


3731 


sual f 


8 
aR 


po) =) 
ba be 
RR 
— 
£o 


8 
® 


So 


013432 
Olsie 


013440 


Bo 0 Be fene ee F- 1 Pm Pe fs Pope 


SUHRa 
a 


baw Bes fra 


i R 
~ 
—C 


[=] 
tm 


ef 


bah Bem fs hae eae Bees Pe 


ae 


- 

+ 
_ 
- 


: 


ae 


aie 


8 


Sit EG i 


re 


Be aadieee 


~“J 


pp 


3 


ot 





177600 


177564 


014042 
1004 


000316 


000266 


000226 


MACY11 27(732) 


DECE: 


TSTB6: 


INCBE: 





SCOPE 
; CHECK ue BYTE OPS (EVEN/ODD) USING ADDRESS MODE & (PC) 
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UWMG ;(RO)=077777, CC=0011 
DEC 
DECE 
+4 


UWM6 ;(RO)=100000, CC=1010 


#200, (RO) 
+4 


#UBM6 RO 
JF ACTOR, RO sRO POINTS TO ADDRESS OF DATA 
UBM CLEAR DAT 


TSTB6 
TSTB6 
TSTB6 
+4 
UBie+! ; TEST CoD BYTE 
;(RO)=000000, CC=0100 
SBCB6 
SBC 
+4 
ueMe ;LOOP UNTIL (RO)=077600, CC=1011 
UBM6+1 ;INCB INST INCREMENTS EVEN BYTE 
$ ADCS INCREMENTS ODD BYTE 
NCB 
UBM6 ;(RO)=077400, CC=0111 
ASLBG 


DC@KCG.P1l 


PEELE LEP RPE RPP CE Ey 


hesbettesfactratestestestsstie 
eT eT a ry eT eT er ar 
WONMUCWH-O 


ae 





013616 102002 
013620 001001 
013622 100001 
013624 104400 
01 oode4e2 
1 105567 
1 103402 
1 102001 
O01 100401 
01 104400 
01 00026 
A TDB0E? 
1 103402 


suk Cees RSENS ees 


g § 
£& wo 
E gees 


Om be He pat ee Bae Gas p= Po fat bes fe p= fe 
She 
- 
- 
=r 


gsoet Be 


SSSSe TRY SENS GSS SSS ERE 
: 


000207 


000171 


000154 


000137 


000072 


000057 


ASLBE: 


ADCBE: 


COMBE: 


NEGBE: 


ROLBE: 


INCBEA: 









;(RO)=100000, CC=1010 


;(RO)=140000, CC=1010 


; (RO)=140377 CC=1001 


; (RO)=040377, CC=0001 
; (RO)=100777, cce1010 
;(RO)=100777, CC=1001 
;(RO)=100400, CC=0101 


;(RO)=100000, CC=1001 


DC@KCG = 11/40-11 
OCOKCG.Pil 


3843 


aa ga aN RE 


————— 


Sie Bons 


easel Genet Mae! 2 


300 OooOo0OO 


FEOSFENSR VVER BSewe 


SESSLSLSLLLS £L£L5£ 
eh 


oO000em. 
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1Ds0i 000040 
1 1 
1 1 


MACYL1 27(732) 
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was ‘ UBMG 

BSs SWABE 

BMI +4 
SWAB: HLT 

ROLB \ upMe 

BC ROLBGA 

BvG LB6A 

BEQ 4 
ROLBGA: HLT 

TST UBM6 

Bcs TST6 

BVS TST6 

BEQ +4 
TST&: HLT 

BR +4 
UBM6:  .WO 0 

SCOPE 

MOV PC 


ADD Bia Re 
MOV sRELOC, PC 


START OF SECTION 2 
IRST ADDRESS TO BE 
PC, RO 


RELI1: 

sI111 
.SBTTL 

- 2222222222222 F 

REL2: MOV 
TST -(RO) 
MOV RO, J#FRSTAD 
MOV #2; J8SECT 
JSR PC’) 
MOV aeOISPLY, 
MOV —s- PC, RD 
SUB #.,RO 
MOV RO, JMFACTOR 
MOV PC;RI 
.WORD 0 

UWM7: <WORD O 

“WORD 0 

UW? : MOV PC,RO 
TST (RD) 
TST -(RO) 
CLR -(RO) 
MOV RO, R2 
HOV Re’ -(RO) 
TST (RO)+ 
TST (RO)+ 
MOV R2, (RO) 






:(RO)=000200, cC=1000 


;(RO)=000000, CC=0111 


;(RO)=000000, CC=0100 


RESERVE A WORD 
‘WORD RESERVED FOR DATA 


Sian ;G0 RELOCATE PROGRAM CODE 
{11111111 LAST ADDRESS OF CODE TO BE RELOCATED 11111111111 


OCATED 222222222 
TAINS THE ADDRESS OF REL2 


;SET SECTION & 
;LOAD DISPLAY GEG 


1 CU SATION FACTOR 
BOE RELOCATION FACTOR 
SET NEW SCOPE PTR 


;CHECK UNARY WORD OPS USING ADDRESS 4 
BR UW? TRESER 3 WORDS FOR ADDRESSES & DATA 
;CONTAINS Aoeness OF UWM7 


INS DA 
;CONTAINS ADDRESS OF UWM7 


SCLEAR TEST DATA 
i RBVECRO 10 HEXT /RODRESS 


;SET NEXT ADDRESS 





z= 
ee 
« 
a 
Oo 
ee 
= 
— 
z 
oo 
o 
a 
Qa 
i' 4 
— 
ta 
w 


;(RO)2000000, CC=0100 
;(RO)2177777, CC=1001 


BO? 
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Re, RO 


MACYIL &7( 7232) 


177776 








;(RO)=177775, CC=1000 
3 (RO)=177776, CoalGel 
cH IFC 
;(RO)=100001, CC=1001 
;(RO)=000600, CC=1000 


;(R0)=177776, CC=1001 


dks Baeaeey BANKS GREED UoSades BEES DAES 
Dom ece.s 3 


S8C7: 
ASL?: 


am 6 a ead ah es ted @ 


: E 
Bey re Heke 
GM ode ry aot BORE 
= Ree ee ee ie to fon Bee ton foe feck to be ee ot cere rere) 


SE; EO a We Camas wee wes 
LRT 


1 

NEG?: 
1 
1 





ne etme metre ne 
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‘START OF SECTION 2 


;(RO)2177177, CC=1001: 


;(RO)=077776, CC=1000 


;(RO)=077777, CC=0000 
;(RO)=100000, CC=1010 


, CC=0111 


2 
2 
a 
ey 
Rex 
2 
< 
INC 
a 
es 
i 
4 
SCOPE 


ROL?7: 
;CHECK UNARY BYTE_OPS USING ADDRESS MODE 7 
€ ING UWM7 CONTAINS ADDRESS 
; ue RO POINTS TO DATA WORD 
tke Se 
REFERENCES THE ODD " @-2(2) REFERENCES THE EVEN BYTE. 


3;SET C AND V 
:(RO)=177400, CC=1001 


a ast i bake esi 








DO? 
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SECTION 2 


DCOKCG _11/40-11/45 vu EXERCISER 
START OF 


DCQKCG.P1l 





¢ 


bovd Bem Pra oe Bed 02g fea pea; 
3 3 3 3 3 3 3 r SSS 
3a te Se b § Ee 
Z = s x & & = & REESE 
$d eet bad Bo bot Bd ie 
curt ~ = Ue wu ~ wu cucueucu 
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;CHECK BINARY OPS USING ADDRESS 





SERROR! CHECK ADD INSTRUCTION 
Hy tas FTS A BIT THROUGH Re AND RS AND DOES A 
AND RS. 
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DCOKCG 11740-11745 ISER 
tart OF SECTION 2 


OCOKCG.P1l 


*R32177777 ,R4=077777, CC=0011 


_ 
RO)+ 


22. 899, & Sogn, EEE & ORB 
gt oak 2 Sma. szeze* eiea 3 0 zsnest geet 


iat he 3 sagan: Sidskonss Soaches SSSlsesehy Soe saaeawes Se 
‘ 


ee 
wa -_ 
2 * 


SO: 
BICO: 


Soeee Goce ERS ee 


BEET WAR GREEN sme mers raunerceer cs 


att 4 ot om Eh Ot ee ed ed ek a) Oe et eG A) ey ee ed nd OG dG ed og dh ed ed eg HG Fd rd ag TA nS et 9 et 
200090 8000000 2800000000 G2000000 oo 2O0O0000000000 


REMARERR ANA EMARRRS SYST EPS STR ANTTARORES AUIS MOSER RRERORE 


fon fon fon. hon. bon. bon fon pon bon hon pon bon bouton pon fenton fonjonton}outonhontoaton}onpouton ton eaten lon}onlonhonhon ton] i bonhonhonjonbonionhenjenheehesjeahealentonsen 
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4179 015210 104400 * HLT 









4180 
4181 gisele MOV PC,RO 
ales ties hy ARs 
4185 015224 BNE CMPOA 
we es Sy 
aise O1eSM CFO Ae 
a3 i, 
4] ;CHECK BINARY OPS USING ADDRESS 
toning se INPAY OPS MODE eso uoros 
4194 015240 900000 -WORD 0 "RESERVED FOR SOURCE DATA 
4195 biSeHe g0000 "WORD O :RESERVED FOR DESTINATION DATA 
41% O1 rl MOV PC, RY 
4197 O15°4¢ TST -(R4) 
4198 015250 noo CLR -(R4) :R4 POINTS TO DESTINATION DATA 
4199 015252 O10403 MOV R4.R3 
eno 015254 005043 CLR -(R3) 3R3 POINTS TO SOUCE DATA 
ite 1 13 COM (R3) ;(R3)2177777 
1 14 INC (R4) : (R4)=000001 
4204 Ol SEV SET V 
4205 015264 061314 ADD (R3), (RY) :(R3)2177777, (R4¥)=000000, CC=0101 
eee Gise76 {peut Bos «ABDI 
4008 Ol boi4ol BEQ +4 
4209 015274 104400 ADDI: HLT 
4210 
ue Z a 
i313 i ' 1314 CMP 3). 3(R3)=1 » (R= » CC=1000 
asic oleae | Eve sent 
Hele 1 1401 BEQ CMP 1 
17 01 100401 BMI +4 
4e18 15314 1 CMP1: HLT 
1 . 
ot NES Ben ee 
see 1 1314 BI (R3), (RY) ;(R3)=177777, (R4)=000000, CC=0101 
1 1 BCC BIT 
1 I BVS BITI 
1 1401 BEQ m 
1 1 HLT 
4228 oi SCC 
i558 i 114 con” 
, 1 161314 
1 1 
4 1 I 
1 1401 


'es 
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MACY11 27(732) 


staat OF SECTION 2 


DCOKCG _11/40-11/ 
OCOKCG.P11 


HLT 


SUB1: 


E 
os 








8 i 
f w 
~ aN 
& Ee 


)=100000 


: (R3)=000377, (R4)=177777, CC=1001 
; (R3)=000377, (R4)=177400, CC=1001 
: (R3)=000377, (R4)=177400, CC=0001 


;(R3)=100000, (R4)=100000, CC=1000 
;(R3)=100000, (R4)=000000, CC=0111 


; (R3)=(R4)=000377 


oO 
Ss “ 
ed 

a 
uit to > aT = u 
roe . 

a — ~ 

e oe . e 


36 
;SE 


z & & & zz & z & 
ce et € Soe. Sse. SShe= & Seeeset sat Sst 833 
re 
GANSRIA aSaee Seake WSSSwee OeSiecsed SSasae Sees SSs 


ee ee 
be 4 te 4 
— ~ 


8 A = § 


MOV1: 


BIS1: 
BIC 


or at Te 
Ghnee Fanta Gnooos Rakatenee neaon GoM Hath 


“tt a ee ER HO HM ooo 
SQOO0000000000 80000 8000000 28000000000 e0000O oGoO0Oo 


ee SEEDS 
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4291 015514 001001 BNE ADDIA 
ieee ot 16 100001 +4 
15520 104400 ADDIA: HLT 
3- C (R3) © (R3)=077777 
Bleesg BYPsia MOV «tR), CRYD tt Ray=p } 
4297 015525 061314 ADD (R3), (RY) : (R3)2077777, (R4)=177776, CC=1010 
1 10340 BCS 18 
1 102001 BvC ADDI 
4 1 100401 BMI 
4301 Ol 104400 ADDIB: HL : 
305 1SS4O 062714 op0002 ADD #2, (R4) 
4304 O01 005714 TST (RQ) sCHECK FINAL RESULT 
4305 01 002401 BEQ +4 
4305 01 104400 HLT 
4307 015552 104000 SCOPE 
8 ;CHECK BINARY BYTE OPS USING ADDRESS MODE 1 
10 015554 oD040e2 BR .+6 
4311 015555 900000 .WORD 0 
4312 015560 “WORD O 
4313 01 MOV PC, RS 
4314 OQ] TST -(RS) 
4315 01 CLR -(R5) ; (RS)=000000 
4316 Ol 1 MOV: RS.R2 
4317 015572 O0SD42 CLR: -(tRe) ; (R2)=000000 
431 g15574 INC - Re :R2 POINTS TO ODD BYTE 
431 15576 10511 COMB sé Re) : (R2)=177400 
4321 015600 000277 SCC 
4322 015602 111215 MOVB = (Re). (RS) ; (R2)=177400, (RS)=000377, CC=1001 
4 rl 103008 BCC moval 
4 1 1 BVS MOVB1 
4325 015610 001403 6EQ MOVB1 
4325 biSble 1oogde BPL MOVB1 
4327 015614 eis INCB = (RS) CHECK RESULT 
4 O15bi6 1 BEQ +4 
4 r 1 MOVB1: HLT 
4331 015622 106312 ASLB (Re) sSHIFT (R2) UNTIL 
4332 Ol 1 2 : (Re) 
s 1 10601 (Re) j (RE)= 
4 1 10531 DEC (RS) > (RS) 
4 1 0601 (RS) : (RS)=000177 
4 15634 booes? ccc , 
4 O1 : 2 CMPB «RSD, (2) ;(R5)=000177, (R2)=100000, CC=1010 
4 BVC | 
4339 O01 100401 BMY +4 
azo 15644 1 CMPB1: HLT 
a Hes en 
4 15652 ROR 3 ;R3=100000 
4345 015654 BIS R3, (RS) *(RS)=100177 
4346 015656 +5EC!SEV!SEN SET C,V, 8 N 
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QKCG START OF SECTION 2 
4347 01 TB ) (8) ;(R2)=100000, (RS)=100177, CC=0101 
ee Yih ces 
4 15664 10e401 VS ITBI 
4350 015666 001401 BEQ 
4351 O1SE70 104400 BITB1: HLT 
4 (RE). (RS) ; (R2)=100000, (RS)=100377, CC=1001 
Tet gisi7e jsug16 pis? (Re, , , 
4355 015676 100401 BMI +4 
4356 0 104400 BISB1: HLT 
4 1 14 ICB —s- (R2) , (RS) ; (R2)=100000, (RS)=100177, CC=0001 
ie Bt iiss > Bical y 
4360 O1 001401 BEQ BICB1 
4361 915710 100001 BPL +4 
43be 015712 104400 BICB1: HL 
4 015714 105112 COMB ss (R2) ; (R2)=077409, (RS)=100177 
4365 015716 leleis CHP (Re), (RS) 
cy Biere! (BBs a 
4369 015724 141512 BICB (RS), (R2) ;(RS)=100177, (R2)=000000, c¢=0100 
4370 015726 001002 BNE Bicela 
4371 015730 105712 TSTB ss (R2) 
4372 015732 001401 BEQ +4 
4373 015734 104400 BICBIA: HLT 
4375 015736 Oo0402 BR .+6 sRESERVE TWO WORDS FOR DATA 
4376 015740 000000 .WORD 0 : SOURCE ATA 
4377 Ol goc000 “WORD O :DEST DATA 
4378 1 i MOV PC,RS 
1 005745 TST -(RS) 
4380 O1 105045 CLRB {RS sRS POINTS TO DEST ODD BYTE 
4381 O1 10504 MOV RS 
4 a: 10sD44 CLRB 3s - (RY) :R4 POINTS TO DEST EVEN BYTE 
4 i 10403 MOV RY, R3 
4394 ot i CLRB 3s - (R33) 3R3 POINTS TO SOURCE ODD BYTE 
4385 015762 010302 MOV R3, Re 
3b 015764 105042 CLRB = -t Re) sR2 POINTS TO SOURCE EVEN BYTE 
4 : & T SIGNIFICANT 4 POINTED TO BY R2,R3 
4 iB AND 2 Ro RESPECT vey AND THE REMAINING BITS ARE Ore. ; 
usar cme eae ), (RB), (RY), ¢ . 
28 ois isi me cme ABI ae 
isa ee : 112 ROLE Re)" :00 BS 
ioe 12000 10611 Oe tRBD” 9010; 001’ 0008 
4 16002 111315 MOVE (R3), (RS) *0100,0010,0001,001 
4 1 1 ie ROLB (Re) ; 1000, +0001, 001 
4 1 104! ( ) 1 ’ 1 » VUL »001 
4400 O16010 151215 BISB (Re), (RS) ;1000,0100; 0001; 1010 
“W401 O16012 isiSle BITB (RS), (Re) ;1000,0100, 0001; 1010 
4402 O16014 001426 BEQ BINI 
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DCQKCG 11740-11745 CPU EXERCISER 
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;SET DESTINATION REGISTER 
; (R2@)=177777, (RS)=000000, CC=0101 


RY 
R3 
R4) 
, (RS) 
» (R4 
» (RS 
» (RY) 
» (RY) 
, (RS) 


a en 


Qe seesaw eo St 


~~O~~O~-O~-O~- Ow Owe wv 


egeeesevo gereucwonses 


(R2)+, (RS)+ 


BINARY WORD OPS USING ADDRESS MODE 2 & 4 
a 


BIN 
; CHECK 
ADD2 


SOR CES UAE AOR LTDA OS Bs 
ae a 
uence rmnennarns eeerereee 


Eh hh ah hh dh ad Hh Od Od od dw Gt od et ad td Od 4 OH 
OQOO0900000000000000000000 AQ00ON000000O0 


;SET.-V 
;(RS)=000000, CC=1001° 


~(RS), #1 
chee 
CMPe 
+4 


CMPe: 


EB? Sabvncosas 
u 






;(R2)=177777, (RS)=177777, CC=1001 
;(R2)2177777, (RS)=000000, CC=0100 


-(RS) 


-(R2), (RS)+ 
BIS2 
+4 


gag; 


Se 
z, 
wo 


FEEEEEsSesserssegeieeesesesiieiseeteseee2 HERI 
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001010 


MACY11 27(732) 


BICe: HLT 


MOV (Re)+, -RS) 
COM (RS)+ 
SEV 
BIT -(R2),-(R5) 
BCC BIT2 
BVS BITe2 
BEQ +4 
BIT2: HLT 
SEV 
BIS (R2)+, (RS)+ 
BCC BIS2A 
BVS BISeA 
BMI +4 
BIS2A: HLT | 
BIC #125252, -(RS) 
COM (RS)+ 
CMP -(R2),-(RS) 
BEQ +4 
HLT 
CLR ( 
COM (Re)+ 
SUB #1,-(R2) 
BCS SUB 
BVS : 
Br +4 
wate SCOPE 
MOV PC, Re 
MOV Re-RS 
1S: CMPB = (R2) ,- (RS) 
BEQ +4 
HLT 
CMP R2, JSFRSTAD 
BNE 
~ z+ SCOPE 
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$tRES=19990 


;(R2)=000001,(RS)=177776, CC=1001 


; (RS)=0525eS 


; (R2)=12S2Se, (RS)=0S2S5eS, CC=0101 


3 (R2)=1252S2, (RS)=177777, CC=1001 


;GET CURRENT PC 
;MOVE TO RS 


;COMPARE ALL PREVIOUS MEMORY ADDRESSES 


;ERROR! 
;CHECK FOR LOW LIMIT 


CE DATA 
Pe al DATA 






DCQKCG.P11 
1S O16344 010703 
NEIE Biesue goSr4 
uel? 
4618 
axiait 
Oibsee iter 
4ue51 016364 
ube 016355 010604 
ues Bie3es Gheoae 
NESE. O1G364 114046 
ues? Qiesee Oe0S0e 
y58 016370 001021 
ue59 016372 O20200 
W530 016374 001017 
4531 O1E37% 122026 
WE32 DIE4OO OSD40e 
¥e33 O1b4Oe OO1014 
4534 O16404 020003 
WB35 O16406 ODIO 
YE3E OLEYIO 154640 
E37 Ole4l2 O20S06 . 
4538 O16419 001007 
W539 O1E4I6 O20200 
us40 O1e420 O0100S 
ue41 Ole4S2 142520 
yey O1644 
We¥3 S166 . 001008 
uous BIENSe | SBLaDT 
WE4e O1E434 104400 
4547 16436 104000 
aus Ol 1 
ueeg Bieuue [5943 ooo200 
4551 O1e44— 112743 000377 
ues pieues 9 
1 ll 900177 
WEEY O1E4EO 11 000000 
WEES O1e4e4 001401 
WEEE O1e4e6 104400 
= ne ie 
ueea piesa | po4pR 
4561 3 
1 1 
i 1 
1 102001 
WEES O16504 100001 
wee O16806 104400 
WEBER O16510 000261 
ueE9 Olesi2 134344 
4570 016514 103002 


ie 
| 
| 


START OF SECTION 2 


BINB: 


CMPBe2: 


MO7 


MOV PC,R3 
TST -(R3) 
sFIRST CHECK AUTO INCREMENT/DECREMENT 

MOV -83,R 
MOV RO, Re 
DEC R2 
MOV SP,R4 
MOV SP;RS 
TST =(RS) 
MOVB -(RO),-(SP) 
CMP RS, SP 
BNE BINB 
CMP Re, RO 
BNE BINB 
CMPB = (RO) +, (SP)+ 
CMP a4, SP 
BNE BINB 
CMP RO,R3 
BNE BINB 
BISB -(SP),-(RO) 
CMP RS, SP 
BNE BINB 
CMP Re, RO 
BNE BINB 
BICB (SP)+,(RO)+ 
CMP RY, SP 
BNE BIAB 
CMP RO,R3 
BEQ +4 
HLT 
SCOPE 
MOV RO,R3 
MOVB = (R3) 
MOVB #377. -(R3) ; (R3)=100377 
MOV R3 

#177, -(R4) 

#0,-tR4) ; (R4)=077400 
BEQ +4 
HLT 
BISB (R3)+,(R4)+ ; (R3)=100377, (R4)=077777 
BMI +4 
HLT 
CMPB = (R34, (R4) + 
BCS CMPBe 
BVC CMPB2 
BPL +4 
HLT 
SEC 
BITB -(R3),-(R4) 
BCC B1TB2 . 





ee 
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-Pll START OF SECTION 2 


g Tene 


V BITB 
BY +4 . 


ba 


016522 104400 BITB2: HLT 
165 CLZ 
dese Bibese ise BICB ~{R3), (RH) : (R3)=100377, (R4)=077400 
24 ee Gh i 
103 1 1 SCOPE 
4581 sCHECK BINARY WORD OPS USING ADDRESS MODES 3 8 S. 
y O16536 po0404 $ sRESERVE SPACE FOR DATA AND ADDRESSES 
y 1 -WORD O ; CONTAINS ADDRESS OF SOURCE DATA 
4584 016542 000000 “WORD O NTAINS ADDRESS OF DEST DATA 
4585 016544 O00000 “WORD 0 SCONTAING SOURCE DATA 
1586 O1b5¥6 9000 i sR O. a :CONTAINS DEST DATA 
ues pieces O10108 NOY ORI?RO ;SET SCOPE PTR 
4589 016554 O24040 -(RO) ,-(RO) us 
4590 016556 010005 MOV RO, RS RS POINTS TO DEST DATA 
4591 016560 Oe4S45 -(RS) .-(RS) >SUB_4 FROM RS 
4592 016562 010015 MOV _RO, (RS) *RS POINTS TO ADDRESS OF DEST DATA 
4593 016564 010502 MOV RS, Re 
4594 016566 010004 MOV RORY :R4 POINTS TO DEST DATA 
4595 016570 005740 TST -(RO) 
459 016572 010003 MOV RO,R3 :R3 POINTS TO SOURCE DATA 
4597 016574 O10042 MOV.. RO»-(R2) *R2 POINTS TO ADDRESS OF SOURCE DATA 
4598 G1E576 005013 CLR ~—Ss« (RD :PRESET SOURCE DATA 
199 16600 005014 éLR (R4) PRESET DEST DATA 
4601 016602 000277 SCC 
ue02 O16604 000244 CLZ 
4603 016606 163235 SUB Q(R2)+,9(RS)+  ;(R3)=000000,(R4)=000000, cC=0100 
4604 016610 103402 BCS SUB 
NEDe Oleeis | ODL4OL as ae 
ue? pieele ToH400 SUB3: HLT 
4609 016620 052752 100000 31S #100000, 3-(R2) ;(R3)=100000 
Wet pi ePS 1 3e ee oe #1,9-(RO) + RS) 21 DODDD (R4)=100001, CC=1011 
uEI> Oleese Gage ate Supsa” ; | 
4613 016634 102001 pve SUB3A 
4614 016636 100401 I +4 
ele 016640 104400 SUB3A: HLT 
Wet 16642 14 NEG (RY) ;(R4)20777 
4618 rt BIT J-(R2),0-(R5) 3 (R3)=1 0000, (R4)=077777 
4619 O01 1401 BeG +4 
Hog 16650 1 HLT 
1 Ol66 CMF 2(R2)+, 2(RS)+ 
1 1 BvS 44 
ee te ni 
1 1S2 COM g- (Re) 
“B25 O1 000257 ccc 
4626 016664 062255 ADD B(R2)+, a (RS) 















EE eee 
| S83 
RY 
23 
2000000 C0000 oles 
f=t=f=t=t=t = 
rroero 
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Pil START OF SECTION 2 
4627 O01 102001 BvC ADD3 
166 1 BMI +4 
166 ADD3: HL 
16674 coe 
1° 1 ; By woe 4(R3)2077777, (R4)=100000 
16 100401 Br] +4 
16 104400 BIC3: HL 
16 oes se COM a-(RS) 3 (R4)=077777 
16710 - Ge CMP a(R2)+,a(RS)+  3(R3)=2077777, (R4)=077777 
io 1671e2- OO140i BEQ +4 
16714 1 HL 
vex 16716 04000 SCOPE 
Wess sCHECK BINARY BYTE OPS USING ADDRESS MODES 38 S. 
4643 1§ : SSES & DATA 
4644 *CONTAI OF DATA (EVEN BYTE) 
4645 *CONTA OF TA (ODD BYTE) 
ues a cONTa OF Peer Bate (Sup BYES: 
4g4g : ° CONTA DATA 
eH ‘ CONTAINS DEST DATA 
g 1S: MoV PC 
; CHP =( ),-(RO) ; ESS OF DEST DATA 
4654 MOV RB, : " . 
TST -(R3) SUB 2 FROM R3 
HOY RO, =(R3) Hg POINTS TO ADDRESS OF DEST DATA 
S ; my ve 
4660 TST (RO) ;RO=ADDRESS OF SOURCE DATA 
4665 Hoy RO,=(R4) 3R4 POINTS TO ADDRESS OF SOURCE DATA 
MOV RO, -(R4) : 
4665 O1 SEC SET CARRY 
sce t NOV Hee laa SOURCE DATA=100001 
1 HOVE at ,a(Ra+ =” 
obs i MOVE ={R4), a(R) DEST DATA=000600 
ue? 1 ore ° ERROR! MOV DOES AFFECT C BIT IN PSW 
4 1 ci #600, (RS) CHECK DEST DATA 
Were Of itl “ ea) BOT ea eee so Peek ivre 
=F ft Hs HRI TR: see oaegom 
® = 
4G i cn #10060! ,( ) OEE oK RESUL 
ers : che : iy ph ERROR! INCORRECT DEST DATA AFTER BISB 
Wee ry Bree otha) ck) 





Oo 
~ 
tu 
3 
= 
a 
7 
2 
oy 
wo 
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§ 
ee 
3 
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a = = 4 
O ee 
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START OF SECTION 2 


i a is gee ages an 





CMPB3: HLT 





CHECK BINARY OPS USING ADDRESS MODE 6 
18 BR eo 646 ieee re LOCATIONS 

BDATA: “WORD i FOR OR BEST INAt iON DATA 

err fag RELOCATI , FAC TOR AND USE AS AN 





















4 171 1 Ol | #1 oF AFA 2) HIS ROUTE are Pir ai 6 INTO EVERY 
aoe pit aia Boe 18: soATRCe), Boracsh OTHER BT Position Ii IN THE DEST- 
171 :INATION ADDRESS ( 


TAC) 
»DDATA(S) ;CPECK RESULT 
;ERROR! INCORRECT RESULT 


017076 





017074 8-1, SDATAC 

4713 0171 ot ppatacs), aye sSOURCE DATA=125252 

4714 0171 17076 SDATA(2) , DDATA(S) 

47iS 0171 +4 

W716 171 sERROR! BIT INST FAILED 
BOATACS) *DDATA=1e52e52 

W718 017076 DATACE) ,DOATA‘S) 


OR? CMP INST FAILED 


p 017074 017076 SDATA(2) , DDATA(S) 
102001 
i +4 
1 ADDS: 
TAC -SDATA=S2524 
017076 aoe (3), poatas} 
+4 


wee 2) 3RO=177777 (MOVB “R EXTENDS SIGN) 


Boats), (3) 


Bt »ODATA(S) 


SDATA(2) ,DDATA(S) 


EFRARAPPARD MENARD NAG es 


955 


Pa Dae Bes hee BED Gon fet BS fs fren ee ee Bae FF se et Be bas ban Bes bee Po Be Be be be = 


4744 


# 





PSSSPSASESSs AROSE MSSeee UES | 


vZ 
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4747 31 uM TA(2) 
4 i ated o1z076 kon SpATACS), DDATACS) 
4 ; 140 BE +4 
4751 0172 017074 CMP SDATA(2),RO 
4 17356 001352 i$ 
4 ©3 017360 104000 SCOPE 
Ne 5 CHECK BINARY BYTE OPS USING SS MODE 6 
4 *NOTE: SDATAB(2), AND DDATABC FERENCE EVEN BYTE OF SOURCE & DEST DATA 
4 AND SDATAB(3), AND DDATAB(S) OOD BYTE OF SOURCE & DEST DATA 
ee 017362 013702 001004 MOV JeFACTOR, Re ;GET INDEX VALUE 
4760 O01 1 MOV é Re FOR EVEN BYTE INDEX, RY FOR 
wb l rl MOV R4.R3 DEST BYTE, R3 FOR SOURCE EVEN 
4 1 INC R3 "AND RS FOR DEST ODD BYTE 
aves es eaten SST CARRY 
4765 17ae8 1 Lesese 017524 #125252, SDATAB(2) 4 
4765 017405 11 177125 017524 MOVB 8177125. SDATAB(3) ;SOURCE DATA = 052652 
4767 017414 O175ee 175e6 HOY SDATAG(E) ,DOATAB(4) 
W768 1 1251 1 BIS #125125 AB(4) sDEST DATA = 177777 
i768 im 13 bch 017524 017524 BITe SDATAB(E) , SDATAB(3) 
4771 O1 ein BITBE: AE , 
Ze O17442 146264 017524 017526 BICB  SDATAB(2),DDATAB(Y) 
4774 O174SD 10340 BCS +4 
4 1 HLT “ERROR MOV,BIS,BIT;BIC DO NOT AFFECT ’C’ 
4 1 1 017524 017526 CMPB © SDATABC 3), DDATABLY) : 
4 17462 O14OL FEQ 44 
7B 17464 1 HL 
1 1 1 017526 BI SDATAB(3) , DDATAB(S) 
aoBt ret ioe 1754 017526- gice SDATAB (2), DOATAB(S) 


SOS TRRCS) ,CORTARITD 


NEEM Bes an 
IEEE FO PEAR 


Oh, AAO We, ORESE OF DEST. ORR Ae og 
rahe Seer oe Os 
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DEST DATA 
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5 stents S83t t= BRRs BESS: BASSSt Br Br fr ston 
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PC 
CMPB PC 





i 
13 


ra BS 
Rs eeu aaeak 

ee 5 

= 


ON CAUSE THE PROGRAM TO JUMP TO THE UNRELOCATED 
ON THE FOLLOWING INST (IF THE CODE IS RELOCATED) 

QSFACTOR,PC  ;JUMPS TO UNRELOCATED CODE | 
DEFACTOR,;PC =; RETURNS | 


A a Ly 


2. 
eqeqeae® 
A 


w 
ot 
OQ 


+4 ;BRANCH OVER 1$ 


ea 
tee) 
ee. 





=i :* 
3 
2 


#RELOC, PC ;CO RELOCATE PROGRAM CODE | 
;222e222222222 LAST ADDRESS OF CODE TO BE RELOCATED. 22222222222 


j3093s033sa800 F FSi rome 1 RELOCATED | 333330333 | 





) AINS THE ADDRESS OF REL3 
ey MD encten eave _ 
000003 cos#4e HOV #3, 98SEC seer Leathe | 
002104 nov SaOTSPLY REL3S ‘a - | 
: SUB #..RO ir TION FACTOR 
MOV BO, gaFACTOR ay ans FACTOR | 
MOV 6s PC SET NEW SCOPE | 


ee a eee NG ADDRESS MODE 0 
Ht oe 
Bape fsed00, RY ec RESULT 
ee 


CLR RY ;R3=1 Ru 
BISB = R3, R4 ;Ra=1 f=0002s2 


SUPE EEL RCEeP EUR EBER GULL LURSRERERERM Cate call 
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104400 
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Pe Steet OF SECTION 3 


020150 ath o00eSe 


1776Se 


177525 


000125 
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CMP #252,R4 
BEQ r .+4 
HL i 
MOVB = RY, RY 
CMP #177652, R4 
8EQ +4 
HLT 
BITB #177525,R4 
BEQ +4 
HLT 
‘ Bu, RY 
CMP #125,R4 
BEQ +4 
HLT 
BISB R3,R4 
INCB oR 
BEG +4 
HL 
SCOPE 
CHECK BINARY BYTE OPS 
BING? 
SBINS?:. 
: 0 
DBINS?7: . 0 
0 
BINS7: PC,RO 
-(RO), -(RO) 
RO, -6{RO) 
RO’ -4(RO) 
-4tro) 
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~ 


;CHECK RESULT 


;R4=1776Se 
sCHECK RESULT 


iRdshnot se 


:CHECK RESULT 


;R3=1252S2 , R4=000377 





CONTAINS ADDRESS OF DEST ODD BYTE 


 CONTAI 
-6ONTAI 


;RO = ADDRESS OF DEST DATA 
;LOAD ADDRES OF DEST EVEN BYTE DATA 


;LOAD ADDRESS OF DEST ODD BYTE DATA 


DATA 


ST DATA 
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000877 
neuer 


02024, 


020232 
Oe0e3e 


020242 


020242 
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TST -(RO) sROSADDRESS OF SOURCE DATA 
HOV RO,- (RO) “LOAD ADDRESS OF SOURCE EVEN BYTE DATA 
INC Pe ) sLOAD ADDRESS OF SOURCE. ODD BYTE DATA 
CLR ;SET INDEX REGISTERS 
MOV #2,R3 sOSBING? (2); JSBINB7(3) REFERENCE EVEN 8 
MOV #-4,R4 ODD BYTE SOURCE DATA; SDBINS7(4)- aDBINB7(S) 
MOV #-2,R5 "REFERENCE DEST EVENS ODD BYTE DATA 
CLR (RO)+ sPRESET SOURCE DATA 
CLR (RO) *PRESET DEST DATA 
MOV QFACTOR,-(SP) GET OCATION FACTOR 
ADD (SP), Re * AND TO INDEX VALUES 
ADD (SP) Ra 
ADD (SP)'RY es 
ADD (SP)4+,R5 
MOVB oat SSBINB7 (3) sSRC_DATA = 177400 
BITB ,@SBINB7(2) ;CHECK THAT EVEN BYTE WAS NOT AFFECTED 
BEQ +4 *BY MOVB INSTRUCTION 
BISB 9SBINB7(3) , @DBINB7(4) 
NCB @DBINB7(4) ;CHECK THAT BIS SET ALL BITS 
BEQ +4 
HLT 
DECB  a0BINB7(5) DEST DATA = 177400 
INC JOBING? (4) ‘DEST DATA = 177401 
CMPB © ASBINS7(3) , aDBINB7(5) 
BEQ +4 
HLT 
BICB § @SBINB7(3),a0BINB7(S) 
BEQ +4 
HLT 
CLRB __3SBINB7(3) SRC pata = 000000 
ROUTINE SETS ALL ALL BITS IN THE SOURCE ODD BYTE BY BISING A BIT FROM 
DES BYTE INT 0 SOURCE ODD BYTE 
: BISB INB7(4) , ISBINB? (3) 
ROL SOBING? (4) 
cH #177400, 2SBIN67(2) CHECK RESULT 
HLT : 
(2) sSRC DATA = 000377 
acy $20 BOBTNS7(5) *DEST DATA = 100000 
BICB Q0BING? (5) , 9SBINE7(2) 
RORB BING? 
PEF BEE TNB?(2) 
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ORERR: 


SCC 
SUB 
HLT 
ADD 
HLT 
ASL 
HLT 
MFPD 
HLT 
CLRF 
HLT 
BIC 
HLT 
SUB . 
HLT 
BISB 
HLT 
Py 
SUB 
HLT 
TST 
HLT 
MF PD 
HLT 
CLRO 
HLT 
BITB 
HLT 
NEGB 
HLT 
BR 
ADD 
BIS 
RTI 
MOV 
MOV 
MOV 
SCOPE 


+4 


R2, (Re) 
Re, (R2)+. 
-(R2) 
(Re) 

(Re) 
(R2)+,Re 
-(R2),R2 
a-(R2), Re 
a(R2)+ 
@(R3)+,R2 
a(R3)+ 
a(R3)+ 
a-(R3) 
a.+1,R2 
a.-1 

2s 


#2, (SP) 
#1?,2(SP) 


TKPTR, SP 
se OpRT QBERRVEC 
_ #RESERR, aSRESVEC 


1$, Q#ERRVEC 
#F ACTOR, JHERRVEC 
DSERRVEC, JBRESVEC 


;LOAD Re WITH ODD # 

‘ ts sneer FOR A WORD 

tee CONTAIN AN ODD ADDRESS 
sSTEP R3 TO POINT TO WORD ABOVE 


sAND MAKE ODD 
*SET ODD ADDRESS & RESERVED INSTRUCTION 


;TO TRAP TO 1S BELOW 
;SET ALL CC’S 


;NOTE: MAY BE RESERVED 


;ADJUST RETURN PC 
;SET CONDITION CODES ON RETURN 


RESET TIME OUT VECTOR 












1 


Suseeee Gicee es aeeamense Ceemmiclantce Cae 
0 Oe Ce ee 
de SSG La GR ORR RN os ef ecmoreenens sr ors 


START OF SECTION 3 
000012 


DCQKCG 11740-11745 CPU EXERCISER 


DC@KCG.P1l 


a & 
= me z g 
: em 2 : 
e 3 88 2 eS ae S 28 
RB 6 Sto eee pee © ee Se 5 
5s 5 8 Bees: ae 5 ois = 
Bim & eS ze 2 si. & se ors 
4, 5 S es 28-8 5 Bes sta & 
e ££ c #85 885s é mie bo e  & 
- 2 2 ~ews, meg 2 6 no z 
¥ aon SS x x ASSO Bex = &e 
ao 
Oz 
=, 2 2 
Ta Fb 2 28p8 5% ze fe : 2 
as § es SF T REBT got Sootox ty, rokegt wszuanteey best et 
q 2 2 
& & S8Ghads Sates JeatPSSSStahaSeokes TssaSakERSesess Sas 
4 a 
¢ 6 : é ¢g £& 4 


uuwi 
B= P= Pp fb be f= pe bee 


KBSSNERZoN S 
as 


FHESH-—SSBVKRZOV 


SUS VSVUUTTTTTTTTUTTUTUTSTTTUTTTTUT UTUTUU IIUIUTUUTUIT 
<£ 
N“N 


es be be bn bn bn be ban bee Bae Be Bae be bn Fae Pn bas De ae ae an Pan Pe bn be me Fe ne 2 Pas Pme Hae Pe Pe ene Pe Fae me Pe me Fae mn te 2 P= Fo me 


VaRZINA-SSSCEHEOR SSBVRKRLOHH BSH 


DC@KCG = 11/40-11 
DCQK . 


0 0 hehe he hn he he eee ee 
ST Stan 
SILVER BPHSESSR 


frururu 
bp pe 
£MoO 


Tw 
= 
io 


RUVVUCUUUUUUU UU  fTUbupuuUD fru 


Rae Be bt fn Be Pee fn bo Pm Rat Pee fat Gas Dt Dat bo Be Pe Bo Pe 


SNETRER RoR GSR ERE 


GIGI) 


ee 


% 


5 


8= 


: 


= 


B 
R 


8 
o 
NI 


S 


: 
8 


= 


a 
R 


8 
3 


8 
S 


a 


ag 


ae 


phe 
oO 
4 


Sapeee 
REE oO 
2 = po 
noe 


: 


— 


Re 


ae 


“4S CPU EXERCISER 
START OF SECTION 3 


e 
is 
e3 000016. 

10300 


177770 


1174 


001004 


021236 


'. MACYLI 27(732) 


CHECK JSR INST 
SRTST: MOV 
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(R3)+ 
R3, (RB) 
#16, (R3)+ 
R3, RO 


RUCTIONS 


d#FACTOR,RS 
#35 


a 
-_- 
a 


Ss 
2 
z 


—— re 


wa DDB Sos D 


tgp} 
R 


<£ 
7. 
Pr] 
ur 













;LOAD CHECK REGISTER 





;JUMP TO 2$ VIA 1$ ABOVE 
;CHECK INDICATOR 





;CHECK AUTO-DEC R3 


;COMPLEMENT INDICATOR 


SSONTAINS JMP ADDRESS 
SCHECK INDICATOR 


ICHECK INDICATOR 
'R2 SHOULD=0 
ICHECK THAT RTS RS RESTORED RS 


;EXIT TO SCOPE 
;RETURN FROM SUBROUTINE 
;CHECK THAT JSR DID NOT 


;AFFECT CC’S 


;CLEAR INDICATOR 

;GET UNRELOCATED RETURN ADDRESS 

;ADD RELOCATION FACTOR (OLD RS) 
;CHECK THAT OLD RS WAS PLACED ON THE 


m 
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CG. START OF SECTION 3 
$178 021276 001765 
ie 021300 104400 
001004 
oe ime 
Be Bun Beye cm 
5185 021316 01050e 
5185 021320 QO1e715 O21346 
he Bie Ba 
5189 021330 000000 
5190 Gel33e OO443S 
5191 02/334 
5192 021336 001013 
ey asizas 000413 
i i 
He Bigs 
5196 G2134% 012703 921334 
5197 Oel3Se 061603 
5198 021354 de0403 
5199 ea 001003 
5201 51362 
Sede 021364 001766 
este 021366 104400 
5e0S 021 13704 001004 
5206 e174 Biovos 
S207 021376 010703 
5¢03 beluce é 
Bh Bik Ban 
Sell 021406 000277 
By Bad ore 
2514 astite 14 
SeiS 021416 103012 
Sel6 Oel4eO0 10011 
5e17 Oeitee 001010 
asi8 021424 ea 
S219 Gel4#eé Ole70e Oel4le 
Seel ate teen 
Bess 021436 001002 
Gei44O 005724 
See4 Oelt4e 000204 
BSP 1444 104400 
See? 
Bese rated 000401 
1450 OQO040S 
5230 np tiad 10700 
5e31 021454 767 177770 
Se3e Oei460 100407 
Se33 Oel4ée 104400 
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JSR1: 


JSRIA: 


1$: 
2s: 
3$: 


4§: 
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BEQ 2s sSTACK,& THAT NEW RS CONTAINS RETURN PC 

HLT ERROR! ABOVE 

MOV J#FACTOR, R4 sGET RELOCATION FACTOR 

CLR RO :SET INDICATOR 

MOV #1$,RS 

ADD RY, RS ;SET UP JSR DEFERRED ADRS 

MOV RS’ Re 

MOV #5$, (RS) 

ADD RY, (RS) ;(RS)=DEST ADRS 

BR 2 *RESERVE WORD FOR ADDRESS 

-WORD O :CONTAINS DEST ADRS FOR JSR 

JSR RY, J(RS)+ JSR TO 5$ VIA 1$ ABOVE 

INC RO *CHECK INDICATOR 

BNE JSR3 

BR JSR3A 

COM RO MPLEMENT INDI ATOR 

RTS 4 Rey N FROM SUBROUTI 

MOV #3$,R3 GET UNRELOCATED RETURN ADDRESS 

ADD (SP}_.R3 "ADD RELOCATION FACTOR (OLD R4) 

CMP R4.R3 

BNE ISR3 

TST (Re)+ 

CMP R2,RS sCHECK AUTO-INC RS 

BEQ 4§ RTS 

HLT t ERROR ABOVE 

MOV DeFACTOR, RY 

MOV RY, RS 

MOV PC,R3 

BR 2s" 

BR 4§ 

CMP (R3)+, (R3)+ 

SCC 

JSR R4, -(R3) G0 TO 2$ 

HLT 

BR JSRYA 

BCC JSR4 

BVC JSRY 

BNE JSRY 

BFL JSR4 

MOV #3$,Re ;GET UNRELOCATED RETURN ADDRESS 

ADD (SP} Re “ADD RELOCATION FACTOR (OLD R4) 

CMP R2, Ro *CHECK THAT CALCULATED RETURN 
ISRY ?PC = NEW RY 
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(80) (RO)+ 
RO, ( (SP) 


;CHECK_I0T TRAP (AND ROLB/ASLB) 
sTHIS, 2 CHECKS THAT THE PSW IS da AFTER THE IOT AND THAT THE 


ee my FROM IOTVEC+2) IS CORRECT 
MOV VEC, RS 


#I0T 

C,-(SP) 
#1$-., (SP) 
(SP 3° (RS) 
RO 

#PRTYY, -(RO) 
(RO), (RS) 
(RS);> RY 
wPRTY2417 (RO) 
#PRTY3+Z, (RO) 
(RO)+,R3 
R3,-(RO) 


(RO)+,Re 


#PRTYY, (RS) 
&. TYPE, i 


Rios, 
(SP)+, tSe)e 


(SP)+,R3 


; CHEC 








;CHECK THAT RETURN ADDRESS IS ON THE 
; STACK 








;SET RS=ADDRESS OF IOTVECTOR 


;LOAD IOT TRAP VECTOR 


+a Ag So in 4 IN PSW 

X XXX X00 001 1X1 000 
Cer IOTVEC+e=PSW ABOVE 
;SAVE IN R4 


;PSW=X_ XXX X00 001 1X1 000 
:R3 = PSW ABOVE 


;ERROR! IOT FAILED TO TRAP 


‘AB TES ROs AFTER IOT TRAP 
;RESTORE IOTVEC+2 

SAND IOTVEC 

:FORM PC OF 10S ABOVE 


;CHECK RETURN PC ON STACK 
;CHECK SAVED PSW 
;BRANCH TO 3$ IF IN USER MODE 


;BRANCH TO 2$ IF IN SUPER MODE 
CHECK PSW AFTER IOT 


3C 
;SET PREV 


LEAR PREV MCDE BITS 
P R MO 
CK PSW AFTER I0 


;SET PREV USER MODE 
;CHECK PSW AFTER IOT 
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S9s: 


EMTIB: 
EMTIC: 








RULB RO 
Bve “2 
SLB RO 
BCC 995 
Bre 995 

995 
TST RO 
Bee $4 
HL 


Sic ePRTY7, RY 


= b> 
ow 


2 
ae 


é 
2 348 9998 S58 s58 


BBAABEBOETE 


E 


MT10 
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;ROTATE 
UNTIL V SETS (RO=200) 


;SHIFT SHOULD SET CARRY 


;ERROR! ROL/ASL Falko TO SET 
CC'S PROPERLY (IF OR IN- 
:CORRECT PSW AFTER aT (IF R2 NOT 0) 


S 


;RESTORE PSW 
;RESTORE STACK PTR 


;SET V 

;RETAIN CURRENT PSW ON TRAP 
ERROR! INCORRECT CC’S WERE SET ON RETURN 
3°" "VE SET ON EMT TRAP 


;RO=000200, CC’S=1010 


tBND SET. °C 


iRO=OB0177< cc’ $=0011 


nov SEATIo. (SP) 
HOV : ate 
MOV DePSW, SHEMTVEC+2 
ea 
9 EMTIC 
HLT 
BVC eNTIB 
COMB 
ADCB RO 
RORB 
BC : 
cot, ‘ 
BVC e 
l 
V 
C 


; CLE *y , 
‘R0=000200, CC’S=1011 


: ry? 
‘Shirl RO UNTIL 'V’ CLEARS 


o | 
EXIT WITH RO=000377 
RO=000000 
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BNE ENT1D 
S 0 
BEG ‘ 
MOV SSCOPEA, JSEMTVEC sRESTORE EMT TO SCOPE 
CLR DREMTVEC+e 
SCOPE 
;CHECK TRAP INSTRUCTION TRAP SEQUENCE 
HL T=EM sREDEFINE HLT 
MOV QETRABVEC, D¥ENTVEC “SET EMT (HLT) TRAP VECTOR 
MOV (SP) 
ADD STRAPI-. , (SP) 
HOV (SP)+, Je tRAPVEC at 
MOV QsPSW, IBTRAPVEC+2 *RETAIN CURRENT PSW ON TRAP 
ad ;SET CARRY 
PC,RO 
SEZ ;SET 2 BIT 
TRAP :TRAP TO TRAP 
BC +4 
HL 
RE +4 
HL 
Br TRAPIC 
TRAPL: BN] +4 ;N BIT GOT SET ON TRAP 
#4,RO 
oe RO; (SP) ;CHECK LOW BYTE OF RETURN PC ON 
BEQ 44 > STACK 
HLT 
CHPB 0s = (SP) ,-(SP) 
Br SP)+, (SP)+ 
I sRETURN TO INST FOLLOWING TRAP (1S) 
TRAPIC: MOV STRAPVEC+2, Re sRESTORE VECTORS 
MOV 8PRTY7, (Ro} 
MOV e. TAC ) 
at #SCOPEA, -(R2) 


;RESTORE HLT TO A TRAP INST 


mT 

NOV ele, ,PC GO RELOCATE PROGRAM CODE 

Re aah3333993 ADORESS OF CODE TO BE RELOCATED 33333333333 
MOV —s-~PC, RI ;SET SCOPE POINTER 
cree “4 guoPT. cP sBRANCH IF 11/40 OR 11/45 
MOV aT] QeRTIL SET 'T’ TRAP RETURN TO RTI 
JMP asTTYCHK JUMP IF 11705 OR 11720 


-SBTTL START OF SECTION 4 
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oos442 
001370 
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15 000332 
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1 177776 
ee: oo00ce 
eS ee, 000016 
ey 
000232 
5 
= eet 
a 
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5457 
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FA be bn be fn hb bb hb be FIRST ADDRESS TO RELOCATED 444444444 
RELY: MOV RO : 
rst ht). — RO CONTAINS THE ADDRESS OF REL4 
MOV Rg Secret >SET SECTION # 
JSR an aL Do1Se "LOAD DISPLAY GES 
MOV Pe ‘ GET CURRENT PC 
SUB #..RO *SUBTRACT RELOCATION FACTOR 
MOV RO, J#FACTOR SAVE RELOCATION FACTOR 
MOV PC,RI SET NEW PTR 
*CHECK STACK OVERFLOW 
OVFLW: MOV ra. is ATUS IN 7$ BELOW 
J SCLRTBIT =; aa ween IF SET 
BIS AM : IORITY 7 TO BLOCK CLOCK 
HOY PC,-(SP) : 0 STACK 
(SP) 3F 2$ BELOW 
MOV (SP). c get CTOR 
MOV #340.a C+2 :SET PRIORITY LEVEL 7 ON TRAP 
‘tee MOV geaPtvecee, (PC)+ ;SAVE CONTENTS OF BPT VECTOR +2 
y Abo ' 418-28 (SP) —-s FORM OF 41$ BELOW 
MOV (SP)+ TVEC_ ;SET TRAP VECTOR TO 41S 
MOV 8340, J8BPTVEC+2 
MOV #376, R3 
MOV R3, (RB) ;LOAD 376 INTO 376 
MOV R3,SP 2 SET STACK PTR A 
BIT sUM, 7S >CHECK I ENTERED ST IN KERNEL 
BNE 1S *MODE. BRANCH IF NOT IN KERNEL 
sTHE BELOW INSTRUCTIONS SHOULD NOT AN OVERFLOW TRAP 
TST (SP) : TST IS A NON MODIFYING INST 
Gy CRD AaTBSPee) BRA te : 
BI a(SP);a(SP)+ ; OF Nope 3 
g (SP)? a(SP) *BECAUSE OF ADDRESS MODE 7 
MOV #20000, 20000(SP) 
BR a BRANCH OVER NON KERNEL MODE TESTS 
“NOTE: NO OW TRAP WILL OCCUR IF NOT IN KERNEL MODE!!! 
\s: Bis8 el aPSW+1 ba BITS IN PSH 
MOV : f (SP) ; NOT TRAP ' 
(SP)°-2(SP) 
aePshel SET MODE 
os 6$ PIT tc et 
“ERROR SERVICE ROUTINE 
: + . TRUCTION THAT 
2s HOV (SP )+, RO ; BC OF INSTRUCTION TRAPPED 
MOV eSTKPTR, SP SET STACK PTR 
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HLT ERROR! AN INSTRUCTION THAT WAS NOT 
*SUPPOESED TO TRAP TRAPPED 
- - iO ONTAINS PC, R2 CONTAINS PSW 
sTHE BELOW INSTRUCTIONS WILL cauée is STACK OVERFLOW 
*STACK PTR IS AT 376 
: ADD w1$-28, OHERRVEC ;SET ERROR VECTOR TO 4S 
MOV 3, *SET STACK PTR AT 376 
MOVB 81,Re 
CLR 
CLR (SP) SETS BIT 0 IN RO 
ASL Re *SHIFT INDICATOR BIT 
INCB = (SP) + >SETS BIT 1 IN RO 
Ab PC, -(SP) ;SETS BIT 2 IN RO 
ASL Re 
BPT ;SETS BIT 3 IN RO 
ASL Re 
JSR PC, 40S ;SETS BIT 4 IN RO 
Brg SS asp) ;SETS BIT S IN RO 
BR 53 
*PROGRAM WILL TRAP HERE ON OVERFLOW TRAP 
4s: E ; R2,RO s3eT APPROPRIATE BIT IN RO 
RETURN FROM TRAP 
40S: BIS #1000, RO ;SET IND THAT JSR WAS EXECUTED 
41S: BIS #400, RO ;SET IND THAT BPT WAS EXECUTED 
-CHECK THAT ABOVE INSRUCTIONS DID TRAP 
és: MOV SSTKPTR sSET STACK PTR 
CMP 81477,RO0 EACH INSTRUCTION SET A BIT IN RO 
BEQ | ;RO= 1477 
HLT 
EXIT ROUTINE 
ts: MOV #KPTR, SP jSeT KERNEL STACK PTR 
MOV TvECe sBPTVE 
HOV ri 52 (ore PSW ONTO STACK 
7S: . WORD : conrad CED Pow 
MOV ,7(SP) : PC ONTO STACK 
B00 #6, (SP) ROD OFFSET 
MOV TKPTR, SP SET STACK PTR 
MOV SERPRT QRERRVEC ; TIME OUT VECTOR 
MOV RTI, DRERRVECHE 
SCOPE 
sCHECK THAT ALL RESERVED INSTRUCTIONS TRAP ‘TO LOCATION 10) 
RESTRP: ;GET ADDRESS OF RESERVED INSTRUCTION TABLE 


83 


JeFACTOR, R2 
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ae , O8OPT.CP+1 igre ME ROT AV FLOATING POINT IS AVAIL. 


#4 SVE SET Re EBT HOTRUCTION TRAP ad 
Bos 2S VEC cist 
(R2)+,R3° GET FIRST gNSTRUCTION 
782) fe gs I TION IN GROUP 
asthe tSECUTE THOT RURTION 
0 :CONTAI ere 
‘ERROR! 
:(2$) Fi 
a * RESERVED INSTRUCTION SREP 
tts (SP) ;ADJUST RETURN PC 
aeFACTOR, (SP)  3T TURN To 41S 
R3,R4 : CROUP oF RESERVED INSTRUCTIONS 


z 
2 


: EXE! 
INSTRUCTION 
TRCRERENT, Mls SERVED 


ASTRUCTIONS (0 TERMINATES THE TABLE) 
;GROUP 1 


{GROUP 2 

‘GROUP 3 

;GROUP 4 

‘GROUP 5 

;GROUP 6 

‘GROUP 7 FLOATING POINT 

INSTRUCTIONS 

'0 TERMINATES THE TPSLE 

;RESTORE RESERVED TRAP 


THAT ALL BITS IN THE PROCESSER STATUS WORD (PSW) CAN BE SET AND 


bSucHK: TSTB 





gprion 
d8PSH, 3$ 


aaterivecee, (seh CLEAR *T’ BIT IF SET 


(RY) 


;IF MEM MGMT IS ON SKIP THIS TEST 
;SAVE STATUS 
sCLEAR MODE BITS _IN PSW 
;LOAD ADDRESS OF PSW INTO R4 
;CHECK THAT PSW WAS CLEARED 
Pa PSW FAILED TO CLEAR 
T T BIT MASK FOR TEST RO=THOSE BITS IN 






pate — 





state 
P= b= b= po 0 FH 
ZNERENS 


: 


: FO FL 
sin 
17 Vf,7 
. Ae at bee pees 


mb 





N 


4 { 
2 Fy. 


Ot 
ATA’, 
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Pas bas bs bs bn be ee ve 
- NPUL We we r= Ay it 
1 at 
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-_ 


BREE lh © SET 


000766 


ao0001 


—s 


pons : 


eager 


000377 
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;THE PSW WHICH CAN BE SET/CLEARED. 


Bal PRR HE IE tT eRe YI AEE 


BIS  #170000,RO TB j2 IF Ne Nit 
SORT Re 2 iter vei! CAN BE SET/CLEARED 


BIT ; °CHECK IF B 
are AH BITVEC+e2 
BI fe n20 sCHECK IF TEST WILL SET ’T’ BIT 
MOV #RTI, QUTBITVEC#2; SET ET RTL_INTO RETURN 
20$ CLR (R4) 
BIS R2, (RY) cre Re INTO PSW 
MOV (RG) R3 GET BIT 
che Re, *CHECK THAT BIT WAS SET IN PSW 
HLT ‘ sERRCRE it IN R2 FAILED TO SET IN PSW 
BIC Re, (Ra) Cte pane IN PSH 
Beg es’ peat Tapove CLEARED BIT IN PSW 
HLT SERRORT. B irik R2 FAILED TO CLEAR IN PSW 
2s: ASL R2 Sane 
BCC 1§ F LL BITS NOT TESTED 
CLR (R4) 
HOV. tBeDS agro a ORE FATHIS ot STK 
as: "WORD O° -- elie tert RAL Pau 
Roy Persp) 
are : watae 
4§: SCOPE 
MOV JaPSW.RY ; SAVE IN RY 
MOVB #300 dePSW >SET PRIORITY LEVEL 6 
JSR ,@eCLRTBIT  ;GO CLEAR ’T’ BIT IF SET 
: THAT ALL BITS IN THE CURRENT STACK PTR BE SET/CLEARED 
iGces* HOV BBTR ete OF ck Bra 
“a MOVE  - #377,SP SET STACK PT PTR = se gi 
+ fe OR Pa 15.0614, THROUGH 
INE SP INCREMENT SP TO 0 
By 8 pe ae ERROR STACK PTR 
MOV R3, SP ;SET STACK PTR FOR TRAP 
HLT * ERROR! 
2s: MOV R3, SP RESTORE ORIGINAL STACK PTR 
sCHECK BYTE OPERATIONS USING THE STACK 
SPCHK: MOV SP,RO SAVE STACK PTR 
MOV RO,R3 


-(R3) 
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CK THAT °C’ 
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#-1,- (SP) -(SP) = 377 


#377, (R3) *CHECK THAT ONLY EVEN BYTE WAS AFFECTED 


R3 SP ;CHECK AUTO-DEC 


ey 
(R3)+ ;CHECK RESULT 
SP ;CHECK AUTO-INC 


R3) ;(R3)2177777 
77400,(R3)  ;CHECK RESULT 


Bie tt 
eS: 
-¥ 


288g 
& 


;RESTORE ORIGINAL PSW TO STACK 


PROPERLY 
77776, (PC)+ ;LOAD CONSTANT 


0 
PC,RO ;GET CURRENT PC 

#4: RO sPOINT RO TO 1$ ABOVE 
(RO) “ADD °C’ BIT TO 1$ ABOVE 


:SHIFT 1$ 


;ERROR! INCORRECT RESULT IN 1§ ABOVE 
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}RO=ADORESS OF DATA 
eect THAT CONDITION CODES ARE SET PROPERLY WHEN A NUMBER (CURRENT PC) 


HAT NUMBER +1 ARE COMPARED, AND VICE VERSA. 
npn HOV pCR ;GET CUR NT PC 
INC Re" MAKE Res RO+1 
+CLC!CLN sCLEAR C & N BITS 
cH RO, »R2 ; COMPARE, # WITH #+1 ‘ 
S 15 a7 3 fy aeeurD 
BEQ 1s, *2 BIT SHOULD CLEAR 
BMI +4 *N BIT SHOULD 
1S HLT ; ERROR? # WITH #+1 FAILED TO 
SET ITION CODES IN PSW CORRECTLY 
sce ;SET CONDITION CODES IN PSW 
CHEE Re,RO ; COMPA #+1 WITH # 
BV es 2 att SHOULD CLEAR 
BEQ os *2 BIT SHOULD CLEAR 
BPL +4 °N BIT SHOLD CLEAR 
2s HL SERROR! COMPARE #+1 WITH 8 FAILED TO SET 
‘CONDITION CODES IN PSW CORRECTL 
:24 NOP (240) INSTRUCTIONS FOLLOW. THESE NOPS MAY 
*BE CHANGED TO TEST CODE IF THE NEED ARISES. THE TEST CODE SHOULD 
*BE POSITION INDEPENDENT AND SHOULD RUN WHEN RELOCATED BY THE PROGRAM. 


S GVeSeeeseeseeeeeeee eee SS 


3 
8 


exe 11740-11745 CPU EXERCISER MACYLL 27(732) 


START OF SECTION 4 


ers Besese ievu? Ouiise 
O23662 000000 
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#l2,Re 
#RELOE, PC GO RELOCATE PROGRAM CODE 


REL44: .WORD O 
4444444444444 LAST ADDRESS OF CODE TO BE RELOCATED 44444444444 


Re SN 


K_ EXTENDED I 


7 
2 


3 


g 


ee 


8 
3 


io = 
3 
uw 


SRERET EEC NERERASBRRRE CI GRATIS Gnenn nnn nnn EP RPs PEPER 


SSOReened GREGSrcs Mavadaos SS SOSeOrE 


eee 


8 
: 





TIL reat OF SECTION ee 
-SSSSSSSS5SS55 FI'ST RODRESS RELOCATED SSSSSSSSS 
LS: MOV RO isp" PC 
-(RG) RO CONTAINS THE ADDRESS OF RELS 
RO, S#ERSTAD 
+] 
Hi asLDDISP a HON GEG : 
QeOISPLY,RELSS ° 
PC, RO sGET CUR 
#.,RO Bgar ON FACTOR 
RO; JSFACTOR tae RE RELOCATE ACTOR 
PC,R1 >SET NEW SCOPE P OPT 
INSTRUCTION SET (SXT, XOR, SOB, MARK, RTI/RTT) 
sPRESET CC’S 

RO *EXTEND SIGN (1) INTO RO 
SXTO :CHECK RESULT CC’S 
SXTO 
SXxTO 
SxTO 
RO sCHECK RESULT 
+4 
PC, RO 
RO; Re 
#-1,R3 
Re 


;CLEAR C AND V BITS 
:R3 CONTAIN 


RO,R3 COMPLEMENT OF 
XORO *CHECK THAT C WAS NOT AFFECTED 
XORD "AND THAT V WAS CLEARED 

Re,R3 ;CHECK RESULT 

‘ sERROR! XOR FAILED 

PC.RO 

(RO)+, (RO)+ ;SET ADDRESS REGISTER 
15 RESERVE WORD FOR TEST DATA 

By icon Neh GN OF ADDRESS INTO 
(RO) ADDRESS (RO) s-1 IF NSB RO=1 
Re OTHERWISE, (RO)=0 

o *CHECK SIGH OF ADDRESS 

Re ;COMPLEMENT CHECK REG IF NEG 
(RO) ,R2 CHECK RESULT OF SXT 





- MACY11 27(732) 


RR 
33 


8S 


EER RESE 


Rises 
Ba 


J 
fa’ 


Sesene 


oa Seeaeenaaasa 62 


Sie 


Bee 
i’ 
= Co 
8 
= 
8 


niadiatstpnicts 
5S82 
Bases 


Ala 


= 


u 


ie 
| mand 
= 
BC 


i’ 


e: 
ai 


FRELNSFESSZS RERVSTHo2N8 


fee Pee Pas Poo Bs pas Bee fae pis fee fe Pes Pa bas Bt Ret ee Rp he 


POPP PIRITT? PEPPER ET 


Sinn 


3 


8 
en 


= 


— 
o 


i 


ppnagpnigegnanan: 


g 
3 





01-OCT-76 14:08 PAGE 291 


+4 


#100000, (RO) 
(RO) ,Re 


Re, (RO) 
XOR1 


#077777 ,RO 
XOR6A 


;CONTAINS DATA USED BY TEST ABOVE 


;ERROR! SXT FAILED TO EXTEND SIGN PROPERLY 
;PRESET DATA 
;PRESET CC’S 


;XOR 100000 WITH 100000 RESULT = 0 
;CHECK CC’S AFTER XOR 


;CHECK RESULT (0) 
;CHECK THAT REG WAS NOT AFFECTED 


PRESERVE WORD FOR DATA 


PRESERVED FOR DATA 
P TA 


RESET DA 
XTEND SIGN 


;GET PC 

;SUBTRACT 2 FROM PC 

sRO=RESULT OF XOR PC-1 ABCVE 
sCHECK RESULT OF SXT AND XOR ABOVE 


;ERROR! 


SXT & XOR ABOVE INCORRECT 
SET RY 


tPRESET DATA=O 


;SHIFT RY 
;UNTIL V aey8 (R4=100000) 
’ 


3; XOR6A=1 


;XOR PC WITH XORGA (177777) 
;FORM PC AS USED IN XOR ABOVE 


IF _*N’ IS CLEAR 
77777 


;XOR6A SHOULD = COMPLEMENT OF PC 
;ERROR! 


XOR TESTS ABOVE FAILED 


;SET SOURCE OPERAND FOR ADD v 


CLEAR XOR6A 
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Pll START OF SECTION S 


=R 


ae 


te 
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8 
= 
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Ge 
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SXT6: 


SXT6A: 


SXRA: 
SXRB: 


SxTe: 


SXT3: 


SxTS: 


XOR35: 


SXT?: 
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Sat AgTOR, R3 
wOAGAC3) 


xORER 


PC,R3 
+6 
0 

0 
(R3)+ 
R3,R4 


(R4)+ 
+4 


_R4, SXRA 
d(R3)+ 
+4 


a-(R3) 
+4 


#025252, R4 
RY, a(R3)+ 


RY, d2(R3) 
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;CHECK CC’S AFTER EXTENDING ZERO’S 


;ERROR! SXT FAILED 


PE DEST OPERAND FOR AD 


ieee PPE sey 


EXTEND SIGN OF ADD ABOVE 


;CHECK RESULT OF SXT 
5 ERROR: SXT ABOVE FAILED TO EXTEND 


;PRESERVE 2 WORDS FOR DATA 
RESERVED WORD FOR DATA 


RESERVED WORD FOR DATA 


;R3 = iin OF SXRA 
;CLEAR N BIT 
sEXTEND ZEROS INTO SXRA 
;ERROR! SXT FAILED 
;SXRA = ADDRESS OF SXRB 
;CLEAR CONDITION CODES 
EXTEND ZEROS INTO SXRB 
;ERROR! 


;SET_N BIT 
EXTEND ONES INTO SXRB 


;ERROR! 


;R4 = OeSeSe 
; SXRB = 152525 (COMPLEMENT OF RY) 


;SXRB_ REMAINS UNCHANGED 
CHECK CONDITION CODES 


152525 


sO HecK XOR 

sERROR! XOR FAILED 

sR. = SS OF SXRA-2 
‘CLEAR N BIT 

:SXRB = 0 

sERROR! SXT FAILED 
sSXRB = RY 
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5937 005700 
5938 001401 
5939 024510 ‘104400 
5940 X\ 

Baus pele ore? oe 
S943 OeSee Borai4 
ee ee ie 
S947 Ge453e 005300 
ES ier ine 
5950 000257 
5951 ear 077211 
rs feo fs 
fe es fae 
a] Oe45S4 104400 
5958 24556 012700 
5961 Oc4S66 o77002 


000010 


000001 
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XOR7: 


;NOTE: 


SOB10: 


SOB9: 


SOBe: 


SOB3: 


SOB4: 
S0BS: 





CMP 


HLT 
SCOPE 


DCQKCG AL/4O-11/45 CPU EXERCISER 
DCQKCG/P11 START OF SECTION S 


Oewed 020473 00000e 
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R4, d2(R3) 
+4 


;CKECK XOR 
;ERROR! XOR FAILED 





DO NOT INSERT ANY CODE IN FOLLOWING SOB TESTS 


SINCE IT TESTS THE MAXIMUM BRANCH WIDTH OF THE INSTRUCTION. 


CLR 
BR 


CLR 
TST 


BEQ 
HLT 
CLR 
ROR 





;CLEAR ERROR INDICATOR 
BRANCH TO SOB TEST 





;R4 = 0 
: CHECK ERROR INDICATOR 
:SOB BRANCHED CORRECTLY 
; ERROR! 


;CLEAR INDICATOR (RS) 
ROTATE RIGHT RY 


;RO=10 

;SET CONDITION CODES 
CHECK CONDITION copes A SOB 
SOB SHOULD NOT EFFECT THE 
;CONDITION CODES. 


sCHECK CONDITION CODES AFTER 
>SOB FALLS THROUGH 
>S0B SHOULD NOT EFFECT 
*CONDITION CODES. 
CHECK IF RO=0 
ERROR! 
;R2=100 
*SET CHECK REGISTER, RO=101 
*CHECK CONDITION BRaESe AFTER 
SOB BRANCH, 
50 8 SHOULD NOT EFFECT 
*CONDITION CODES. 
*DECREMENT CHECK REGISTER 
*CHECK THAT SOB DECREMENTS 
SET CONDITION CODES BEFORE SOB 
0 SOB3 UNTIL R2=0 
ey hich TION ¢ CODES AFTER 
F Re=0 . 


on 
2 


RROR! 
;S0B SHOULD NOT BRANCH 
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DC@KCG.P 


START OF SECTION 5 — 


Beers ObI401 
024574 104400 


aes 
N 


SOOO OSE ESSERROBRSE 
SES? 
BRS 
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TST RO ;CHECK IF RO=0 AFTER SOB 
BEQ +4 

HLT - 5 ERROR! 

id ae ;R4=100000 

INC RY ;R4=100000 

BMI es iN, BIT SHOULD BE SET 

HLT ROR! _SOB DID NOT 





;ER 
INCREMENT PROPERLY 








SOB R4, 3$ ;S0B SHOULD BRAN 
HLT ERROR! SOB DID “HoT BRANCH 








MOV #100, R3 







SOB R3, SOBG Nee 1B TO BRANCH TO ITSELF 
TST R3 :CHECK IF R3=0 

BEQ SOB1O 

HLT s ERROR! 

TST RS sSHECK INDICATOR (RS) 





F SOB Pe R INCORRECTLY 






-RS E A 
“THIS POINT INDICATING AN ERROR. 


BEQ +4 ;BRANCH IF SOB BRANCHES CORRECTLY 
HLT cy? ;ERROR! 

















INC RS - ;SET_ INDICATOR (RS) 
SOB R4,S089 TEST MAX. BRANCH OF SOB 
TST * CHECK IF R4=0 


;ERROR! 












;CHECK_THAT MARK INSTRUCTION POPS OVER THE CORRECT # OF ARGUMENTS,RESTORES RS FR 
;THE STACK POINTER 


: MOV SP, Re 
MOV PC;RS sTHE STACK LOOKS LIKE THIS AFTER 
MOV RS, RO *THE JSR INSTRUCTION 
MOV RS, -(SP) ; -2(SP)= RO THIS ISA 
MOV PC, -(SP) ; -4(5P)= PC STRING 
MOV BC, ~ (SP) : =6(SP)= PC+e OF 
MOV PC; -(SP) *-10(5P)= PC+4 FIVE 
MOV PC, -(SP) =12(S5P)= PC+6 DUMMY 
MOV PC; -(SP) =14(5P)= PC+10 ARGUMENTS 
MOV #MARK+5,-(SP)  3-16(5P)= MARK 
MOV SP,RS :=20(5P)= PC PUSHED BY JSR 
JSR PC’ MARKL 
BR +10 
RTS RS 


HLT ;ERROR! SHOULD SE DOING MARK S INST. 





DCOKCG. Pil § 


ane 










;ERROR! SP NOT Fee og TO PROPER 
MARKEX ;VALUE BY MARK INSTRUCTION 


;ERROR! DID NOT RESTORE RS FROM STACK 


MARKEX: Re, SP ;RESTORE SP 


AD ces 
Z 
x 


;RTT/RTI yest INSURE Tul CP DOES THE eS TRON FOLLOWING 


ell mtouael fF ellos = 


; INSTRUCT 
28: rae “ype :NO 'T’ TRAP AFTER RTT 
Ge 1 

i*T* TRAP TO SS AFTER INC 


COM RO 1 
MOV SAVPSW,2(SP)  :CLEAR ’T’ BIT _IN RETURN PSW 

: Fait TO INSTRUCTION FOLLOWING INC 
CMP > CHECK 


328: ATI ;’T’ TRAP AFTER RTI 
75S: 77777 


$ RO 3ROS177777 
RTL PSM FECSP) SEETURN TO ING INSTRUCTION” 
? R0=000000 


DCOKCG 1140-11745 ¢ Py EXE RCISER MACYLL &7°732) O1-OCT-76 14:08 PAGE 295 
START OF SECTION 
oa et : 
; #RTT, 25 > CHECK 
MOV 
BIT 


RANBRMRS sas at eee eaa eMRTER EME mOINeNCE 


3767 177776 000166 ATTI d8PSW, SAVRSW : 
hae 7 000020 000160 I 87, SAVPSH i rerK if IF “Tart SET 
DeN7ob BNE RTTZEX ;BRANCH TO EXIT 

r 1S: MOV PC.=(SP) GET es 
raeany gooaig AOV 02 (SF) vec + ORD Int TREP. VECTOR 
pees pie 140 NOY SAVPSH, -(SP) CET URRENT PSW 


i i ei - _ ° . - —— 


. *. ‘ 
eth eee tala sn na ee ns a ta eee a EL TC NAL CE LL ALLL A LLL L LDL LLL LLL LL LIL LLL LLL LLL LLL LID 


QOS 11/HO-11 245. CPU EXERCISER, MACYLL 27(732) 01-OCT-76 308 PAGE 2% 
QKCG. PLL START OF SECTION S 


& Scans BASS 00848 17777 Bis ee ~” 3SET PRIORITY LEVEL 7 


, 
7T. 


— = 





OCOKCG.P1l 
Stes 
£ 
606' 


SSIS RINUIIURENIONS 





: 
: 
: 


P= bs Ps bb + Fo Be te Phe 


Soros 


wre 
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CLR RO 
BIS #PRTY7$T, (SP) sSET aT" “T"BIT fhe PSW ON STACK 
MOV PC, -(SP) ;PUT THE 
a a00 86, (SP) ADJUST PC FOR Neat INSTRUCTION 
‘ INC RO DONE TO IF INSTR. FOLLOWING 
iRIY 13 EXECUTED TF " Telt SET 
BIC #PRTY7, JePSW SET PRIORITY LE 
CMP eRTT, 28 
BNE sCHECK IF INC WAS EXECUTED 
cr 8177776, RO _ }CHECK IF COM-RO EXECUTED 
HLT sERROR'RO NOT COMPLIMENTED 
38 OOS GAIT IE TRAPED BEFORE INC INST. 
WAS EXECUTED 
BEQ 6$ 
HLT ERROR! 
BR 65 EXIT TEST 
4S: HOV eRTI,28 
cs: COM RTT CHECK 
HOV SAVPSH, 2(SP) 
6$ it 
. HOV STeltvecee, QSTBITVEC  ;RESTORE TRAP VECTORES 
CLR aeTBITVEC+2 
RTTIEX: SCOPE 
BR RTT2 
SAVPSH: .WORD 
CK TE AN 11/45 AND DETERMINE WHICH MODE AND REG. SET ARE SELECTED SY THE PSH 
e: cee 84, a80PT.CP BN 11740 
rTt tBRBNCH IF AN 11/40 
IMP RTT2EX GO TO RTTZEX IF 11/40 
RTT2A: MOV »RO ;GET 
CLR *CLEAR PRIOITY LEVEL,T, AND COND CODES 
KOR : Roeorne 
BEQ : ;USER MODE REG. SET #1 ON 
MOV G,Re 
XOR »R2 
ett 3S an ;SUPER MODE REG. SET #1 ON 
RTT2EX 
TEST THAT RTT BITS 11,12,13 & PRIORITY TS IN MODE 
MOV ; KEEL FOOE Re . oh oA 
| HOV G+PRTYS, aePSW SELECT REG. 
"HOV -(SP) ‘ 
MOV PC, -(SP) 
R00 #1$-., (SP) FORM NEW PC 
1S: MOV QePSW,RO ;NOW USING REG SET 0 
TST Re - 3SHOULD TEST R2 NOT R12 
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Pil START OF SECTION S 
BNE u§ 
HL sERROR!DID NOT CLEAR BIT #11 OF PSW 
000100 4g: chp sPRTye, JRO TESTS THE PSW AFTER THE RTT 
are sERROR! INCORRECT PSW AFTER THE RTT 
BR RTT2EX 
-TEST TO INSURE THAT THAT BTL 95S. t0 NOT CLEAR BITS 11-15 IN USER MODE 
2s: 3PSW<15-5)=144 


;ATTEMPS TO INSERT A PSW OF O 


177776 SUM+PUM+REG+PRTY7, J8PSW ;SHOULD CHECK AGAINST REG #0 








cas: sERROR! RTI CLEARED BITS IN PSW 
RTT2EX : : 
-TEST THAT BITS 11-15 AND PRIORTY BITS ARE NOT ALTERED IN SUPER MODE 
030200 177776 34s: BIS SPUM4+PRTYY, JePSW ;PSW< 15-5) =044X 
000340 MOV 8PRTY7, -(SP) 
MOV PC, -(SP) 
000006 ADD #6$-., (SP) 
RTT sATTEMPTS TO CLEAR 11-15 AND ALTER PRTY 
2s: 074 177776 6S: CMP 8SM+PUM+REG+PRTYY, a8PSW 
* Bo ATTeeX oom rae earn 
177556 177776 RTTZEX: MOV SAVPSW, J&PSW oe See iis ” 
025362 * SCOPE ; 
MOV PC 
BE ATE coon mt 
Oe5s7e 01 0011 0C,PC GO RELOCATE PROGRAM CODE 


ae a i ag mpm 


$8 START OF SECTION 
jposeessbeeces FIRST AOORESS 10 ro REL SCATED 666666665 


St mgt a CONTAINS THE ADDRESS OF REL6 
y 8 
ant: i A a be : SBISPeAY CEG 
® 
SUB #., : #Sbaricr RELOcaTran PFRCTOR 
RY. BRA gRFACTOR = BEE Be aH 
000766 BIT 8EISOPT, J80PT.CP sCHECK IF 11/40 WITH W EIS OPTION 





as ASHLO sBRANCH IF EIS OPT AV 
MPI 








F10 


01-OCT-76 14:08 PAGE 299 





MACY11 27(732) 





ISER 
SECTION 6 


E 


Be 


BE THE SHIFT COUNT 


seers 


2 
>, 
a 
22 
Saat 
$ 
>> 
Reeds 
es 
33 & 


Bee 


= sem 
CRE MO 


as TCELRR KER BSRBSBSSEBERSKRAT ARE 


PO kB nd dn 8 nd Od nd ad nd Od ad Od Od ad wd od oad Od Od dd 
00.0.000.9.0.0.0.0.0.0.0.9.0.0.0.0.0 0.000.000 


3 
RS 
oe 


Zakare ree 


apagee ofS 


wT oO 


SHIFT COUNT 


CT RESULT OR CC’S 


OR? I 


NCREMENT 


;IF ASL SET V THEN SET V IN 2$+1 


;CHECK ASH & ASL RESULTS 


;CHECK ASH & ASL CC’S 


HINc 


e fame 8, eee 


SEoceckasees eueneae! suskGneBawane 


T SET V ASR MAY SET V 


ate 


: 

sibs owbee zee % 
9 

see nes Segoe : + 


2 
2 wezes 


“ti tg eo eo oe 


= 


z % 
beeeeweo . 


an See 


SSRN ININ INTO TITS 


‘ 
SE 





=i ow ep Any ye 


SSBB BBSSS BSS 





;DECREMENT PASS SHIFT COUNT 





eD. 


x 
2 3 
a o 5 v 
Qe oy 2 u 
e 2 Sh Ba By By z 
= & Ss ght g “5 2ah, 5 
.- ek i ae ae 
rr) be ew i Ste hr] 
2 = _ zs &£ oe : gawd = G 
i Ba OS we 55 Beta FF 
g # go kee 6 gle Sc weuss 2 ¢ 
¢ * 2 Go See oe Sie Foome . 
ee ee a 
= ri. 2 S x pit aoe | sore azoe 
e Belg feb eae Fete y SEE Evers of ¢ 
8 F mage & PBas averE Es y ESazR.de Lee 
es ee ee 
© 2 ge8 228 cease baa, & BY B pygetens | Exit 
os w 
2. : cw 
3 i= && 2g 
SS £ me +t ee @ wee Fs roof 
t . = -s Cw u: a ~ o 
Ss wzesevernet Soe Tihcvoe srozessngs Band ae Sea ons 
& Bacteznbesezesas SESBBSORRCSUSRRNERSSURERT 2° ey eet 
$ 2 Shy 
z % 8 : ! % 8 fads & 


emma & 


, anise eI 7 ia 
 eseeneatiemmmenemaannen 





Beace.PLL StaRP Or SECTION 








pees Ee hae: 





: i: 4 2 
S wn | = 
“Ete 235 BOE 
ge fe sg oe ee: 
i 2 * Ss uo > 
SR wo : : b = poe Z ie: =| 
oe | SERS. oy pie SOS, 
Su 3 OF geo eS or ae 
ob pe 2 ae oF 5 eo no =a ESee5 
- => -—- >ule = i 
d xo ted 3 gd By go “Eine? § 0 SbeRe.g og nee BOEud 
a™ Sac = soe muje> ws a 
ya sa B Beouw we Speeng BOB <1 eS Sata 
| ee Ges & 5s gv 88 eloeen $ CeeSRhd G2 free aeees 
508 ~ G23 
<., fz > Sug = 
se 3 whew Se eee a 
ee see, whe veo Bree woah aes 
S 2 net ong’ Sesisesopsced amet eS “Eeae @ aelexsensesns 
Be = 
© 3 a8 gens ramen wx a8 ee guseyrseboeue 
= 73... 
> GY) ee 
2 a q ESMEE & = 


' 
wo 
cc : 
’ & . 
: 


ws wt vet ! 
— T 
oF Bae : = 
aa bo ee st 
des bececess commen sores teHees | 

¢ 3 GOGid GGMGRGKEN HOEES SSK 





a 


aa S08 ee 





Deakee.Pll START OF SECTION 


LET OTS | 


cs EESIOGE Cons (en Goce boceeoe Govenanit 


026236 
026240 


001401 
104400 


i 


cee & 


ae 


is 


es 


BHF 
= 
Ny = & 


eae Boas 


BR8 
See 


A 


ae 
o 


177776 


177756 


000012 


177776 


177767 


177755 


177776 =177767 


177756 177755 
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R_IN R3 
FINAL 


COMIN her 
SeieiNa rhe (MSAD EL SHI 
GET NEXT W186 


;CONTAINS ORIGINAL PC USED AS DATA 


;CHECK ASH, ASHC,MUL, AND DIV INSTRUCTIONS USING ADDRESS MODE 1 


BEO +4 
es: HLT 
3S: ASL RO 
BVC 1$ 
BR ASHL1 
10$: .WORD O 
ASHLI: cLR ‘(PI 
a #16. ,R2 
18: CLR es 
MOV PC,R3 
MOV R3.R4 
ASH (SP) .R3 
MOV aePSh, (PC)+ 
2$:. .WORD O 
ASH RO, RY 
MOVB @&PSW,2S+1 
CrP R3, 
BNE 3$ 
CMPB 0 s«2S, 2S +1 
BEQ +4 
33: HLT 
INC RO 
NC (SP) 
CMP R2,RO 
BNE 1§ 
ASHRI: CLR (SP) 
CLR RO 
NEG R2 
- 18: CLR 2 
MOV PC, RY 
MOV R4YRS 
ASH (SP) RY 
MOV guPsii, (PC)+ 
2s: . WORD 
x, ASH RO,RS 
MOVB asPSW,2S+1 
ae 
2$+1 
BEQ +4 
3S: HLT 
DEC 
DEC 
CMP 


Bg8 
B~ 


Be Suir ¢ COURT FOR. tng ASH 


AR CC cos BING OREss 
»R4Y = DATA TO BE SHIFTED 


out R3 LEFT (SP) TIMES 

5 

s CONTAINS ASH (SP),R3 CC’S IN EVEN BYTE 
: fy Bee se BYTE 


2 
2 
zs 
a 
5 


: R4Y CC’S IN EVEN BYTE 
SSMTFT BS RIGHT 678 IN 06 — 

ONE cbs rf ODD BYTE 2S 

sCHECK RESULTS 


SETA NOT a OR RESULT CC’S 


s DECRENEN 
RENENT <SHIFT COUNT FOR ASH (SP),R4 


BRECK FOR MAX RIGHT SHIFT 
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6398 O26426 122737 O00004 000766 CMPB = &4, @ROPT.CP sCHECK IF AN 11/40 
6399 u34 O01 - BNE SpLTST ‘BRANCH IF NOT AN 11/40 
400 436 000167 000356 . SMP GO TO MPI IF 11/40 
6402 » CHE ck SPL INSTRUCTION 
t 012702 SPLTST (PC)+,Re sR2 CONTAINS OP CODE FOR SPL 7 
6 : 
6 005004 CL RY 
6406 000340 BIC #PRTY7,-(R4)  ;CLEAR PRIORITY ! EVEL BITS IN PSW 
6407 11403 MOV (R4) RA GET CURRENT PSW 
6408 042703 177757 BIC $177757,R3 *R3 CONTAINS CORRECT PSW AFTER SPL 
Eu a 012767 000230 000010 MOV SSPL+0, 25 s INITIALIZE SPL INSTRUCTIONS 
6411 012767 000237 000050 MOV #SPL+7; ss 
6412 000257 1$: cece sCLEAR CONDITION CODES 
6413 000230 2s: SPL 0 *SET PRIORITY LEVEL (NOTE: SPL=NOP IF USER/SUPER MODE) 
6414 121403 CMPB 3s« (RY), RB ‘CHECK RESULT OF SPL ABOVE 
6415 001401 BEQ +4 
641 04400 ERROR! ABOVE FAILED 
641 neat 140000 BIT #UM, (RY) >IF NOT IN KERNEL MODE THEN SPL 
Puig pois oo0040 ene duo R3 OT NENT FA ORRE CT PSW RESULT 
6420 rises 5 177752 38: INC es’ >SET NEXT SPL INSTRUCTION 
6421 026702 177746 CMP 2$,R2 - iCHECK TF IF DONE 
bugs 902761 BLT 5 7 LOOP UNTIL DONE NGING SPL EACH PASS 
i (PC)+,R2 Re CONTAINS SPL RUCTION BELOW 
64e4 ANN? 3h SPL 
64 000017 1S #17,R3 SET TION CODE RESULT INTO R3 
cue ies 4$: Bt . ; T EONDTT ON CODES 
000237 cS: SPL ? *SET PRIORITY LEVEL 
6428 11403 CMPB ss (4), RB >CHECK RESULT OF SPL ABOVE 
psa eat BES as sERROR! SPL ABOVE FAILED 
B41 ase 14 140000 BIT UM, (R4) “CHECK IF IN KERNEL MODE 
6433 1ee703 000040 SUB 840,R3 ;SET NEXT CORRECT PSW RESULT 
aed 005.367 1 6S: DEC 3 *SET NEXT SPL 
1 CMP »R2 *CHECK IF DONE ALL SPL’S 
6436 002361 BGE u$ 
6437 104000 SCOPE 
» 6438 
bi33 sCHECK PRO REQUEST LOGIC 
; THIS Teef cre Rech T WHEN A Reouest EST 1S Map MADE QT A LEVEL = = 19 1H a0 
Pius SEAT WHEN A REGUEST “1s MADE She | Coa THAN THe 
eau 026604 012700 026744 ACESSER LEV bey THs nO wcoattoaths OOO BOINTS T OF CORRECT PIRG 
644S CONTENTS AF apt NTERRUFT 
bie d2bb19 012702 000400 Ov #400, R2 iRe CONTAINS INTERRUPT RE! RE QUEST LEVEL 
ans 1 177772 ah MS on, RY : Ra CONTIN, seh PIRQ REGIS 
6449 nae) 14 CLR (R4) tN ITIALZE REQUEST LEVEL T 
6450 Oeb6e4 013737 177776 oode42 MOV DePSW, IUPIRVEC+2 RETAIN SA RODE & REG SET CN TRAP 





pre 
’ 
! 
t 
| 
{ 
' 
' 
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EXERCISER 


DCOKCG.P11 START OF SECTION 6 


RE: beeet6 Aisese pOes Bosc4 MOV” sone OTB TTVLES iSEY new Todt free WecTTOR 

Deeeve Ol 730 MOV 4208, 96 JSTBITVEC+E 7 ON T 

1 714 eae 1$: MOV 82S, JUPIRVEC ifr ORTRO INTERRUPT VECTOR 
pies oa figss? apis ~—" oO, ASF ACTOR, aaPIRVEC $800 RELOCATION FACTOR 
e oe Toda se ae Ke REQUEST A EVEL = _— 
bles Geer0p ooo0002 c00e40 80D 438-25, UPIRVEC SET PIRQ INTERRUPT VECTOR TO 3S 
Yb 26719 osde14 BIS. Re, (RY) MAKE REQUEST AT LEVEL 1 HIGHER 
Eues 026714 104400 - 2s: HLT ERROR! EITHER AN INTERRUPT OCCURED 
be iar lama Fancep etnies 
6465 026716 022014 3S: CMP (RO)+, (RY) CHECK CONTENTS OF PIR@ REGISTER 
6467 720 OO1401 BEQ +4 
6468 Oe6722 104400 HLT ERROR! INCORRECT PIRQ CONTENTS 
Be fees) fees mre et, iether ey 
6471 Geb7se *Ole716 OebesY MOV Hb, a jADIUST RETURN ADORESS 
Bis HEA Bote Os, = 
BH7S wt ot jqnee OF CORRECT PIRQ REGISTER CONTENTS ON INTERRUPT 
p78 746 riety 3104 *PT erate 
na tere Ges (iio HR RSP SSE oa 
eua8 Bseea hee 37505 SP IRGSPIRGIPL Tharp Ri +Pras 
6481 O2b756 077314 77314 *PIR6+PIRS+PIRY+PIRG+PIRS+PIRI+PIAG 
bie 177356 177356 : PIR7+PIRD+PIRS+PIR4+P IRS+P IRe+PIRI+PIA7 
6484 026762 14 SS: CLR (R4) CLEAR PIRQ REGISTER 
648S Oeb7H Oie737 gone 000240 HOV SPIRVEC#2, DAPIRVEC RESET PIRVEC TO HALT AT PIRVEC+2 
fuga GePane TEES noe 16 Se gi TVEC+ *T’ BIT TRAP TO RETURN 
pies raat bisa 3, erat cna MOV STAT TVEG+S Se TBITVEC tte gfe IN Tet tveee 
B40 027016 104000 SCOPE 
bag3 032737 140000 177776 igi ss nearer ae: KERNEL MODE? 
BS Be fie Re Ree, NPE 
oie Ges NE eee AOY O38 (SP C  :SET MEM MGMT ABORT VECTOR 
Puss ae av =f50) sCLEAR CHECK WORE 
6500 Gertie OiOaHe MOV * -(SP) sPUT ADDRESS OF CHECK WORD ON THE STACK 
6501 10 ? 000770 TST aafhOn * CHECK if HEN MGMT IS ENABLED 
ee ieee lige coe mn Shuroan suuypnbs REY Ue USER BCE GOO. FER ce 
6505 122737 000904 66 CMPB Hiner} cP ; BRANCH fF 11740 
6506 027100 OO01406 BEQ 10$ 


— 
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B13% bpehce 18ers 
062706 140000 i 


ROSROGROTES 
DWONTU£WwI-O 


a 


5 
ay 


8 
g 


R 
~ 
o 


a2 NIRTS 


= 


a 


i 8 


: 


ak 


2 
s 


AGMA RAAT RDA A SLED 


s 


5 


KE 


bo 


ade 
3 


Se 


8 
S 


fr 
SoBe 
2 
<£ 
i 


pi 


= 
8 
8 


ts 
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f y wed, SiS] Bhe ;SET SUPER PAGE DESC. REG. 
10$: ADD ‘SET CURRENT MODE’S STACK POINTER 


18: i A" oy, 
MOV (SP) J¥ENTVEC. ;SET EMT TRAP VECTOR 


ENT “TRAP TO 3$ BELOW 
Inc 2( SP) :7 .CREMENT CHECK WORD 
4S; HLT ‘fea MFPI,MTPI FAI_URE-FOR BETTER 
BR 6S SOLATION SUGGEST RUNNING MFPI DIAG. DCKTDVE 
38: NOP RNEL MODE,PREV USER OR SUPER MODE 
MFPI SP CPT “SREY MODES. STACK POINTER 
MFPI  3(SP)+ >GET DATA (AN ADDRESS) ON PREV MODE’S STACK 
MFPI a(SP) GET DATA (20) FROM PREV MODES ADDRE 
NOP SPACE AND TO KERNEL STACK 
BNE 48. ; s ERROR IF BNCH TAKEN! SHOULD HAVE A ZERO ON THE STACK 
MTPI a(SP)+ *POP OPERAND OFF KERNEL STACK AND MOVE 
s baie Tad een a 
wm Got” aeTRERT T, aaMMVEC ; SBE L ORIORITY LEVEL bi 
¥ MOV #SCOPEA, JHEMTVEC’ 
HOV #STKPTR, SP ;RESTORE STACK POINTER 
sCHECK THAT HALT INSTRUCTION TRAPS TO 4 (11/45),10 (11/40) IN USER/SUPER MODE 
HALTI: MOV PC = SP) ;GET CURRENT PC’ 
(SP) Q¥ERRVEC ;SET ERROR TRAP VECTOR TO 2$ BELOW 
NOV (3P)4 QeRESVEC sLOAD RESERVED INST TRAP VECTOR (11/40) 
HALT s BHOULD TRAP TO 4 IN USER/SUPER MODE 
1S: HL é RROR! HALT ABOVE FAILED IN USER/SUPER MODE 
2s: MOV PC, (SP) sREPLACE RETURN PC WITH “. 
BOD #3$-., (SF) ; ADDRESS OF BEL OW 
RT RETURN (TO 


33: MOV #ERPRIADSERRVEC ;RESTORE ERROR TRAP VECTOR 
MOV #RESHE J, J#RESVEC 


SCOPE 
-TEST THAT RESET IS/A 'NOP’ IN USER/SUPER MODE 
RESET1: SCC 
MOV ,RO sGET CURRENT PSW 
CHP a¥PSH, RO ;CHECK THAT PSW UNCHANGED BY RESET ABOVE 
HLT m ERROR! RESET CLEARED MODE BITS IN PSW 
‘aoe HOv4 RO, a#PSW sor se PSW (FOR ERROR) 
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DC@KCG.P START OF SECTION 6 
6563 010702 - MOV PC.Re 
6564 — 062702 00012 - ADD #12,Re 
6568S 027336 012707 001152 NOV areCOe, PC GO RELOCATE PROGRAM CODE 
Babb 027342 o00000 RE 66: ORD 9 
bob? Bei eebboe & LAST ADDRESS OF CODE TO BE RELOCATED G6666666666 
6569 
6570 .SBTTL START OF SECTION 7 
6571 7777777777777 FIRST ADDRESS 10 BE RELOCATED 777777777 
6572 027344 010700 REL?: MOV PC. RO GET PC 
6573 O2734% 005740 TST -(RO) RO CONTAINS THE ADDRESS OF REL7 
ate 627350 1 90101 MOV RO, SHERSTAD : SAVE 
1903 ooooo/ oos44e - MOV’ =. #7, DUSECT >SET SECTION # 
Be terse trusts GIeife onic fa) atfehe barr ‘LO? Dis cee 
Bat reer Bt aoRa MOV Pc,RO sGET CURRENT PC 
6579 027376 162700 027876 . SUB #,,RO :SUBTRACT RELOCATION FACTOR 
6580 Gere 010037 00/00 . MOV RO; J#FACTOR : SAVE RELOCATION FACT OR 
6581 06 010701 - MOV PC,RL *SET NEW SCOPE P 
Pees pores TEST STACK LIMIT REGISTER 
b5e ‘THIS TEST. SHIFTS A’ + Gh BIT THROUGH ALL BIT POSITION * 
027410 032737 Go4000 000766 STKLIM: BIT ak JOP T.CP sCHECK IF OP. N IS AVAILABLE 
027416 O01Sie2 BEQ 101$ EXIT IF NOT ._3ILABLE 
027420 Ole702 477774 MOV #SLR,R2 GET ADDRESS OF STACK LIM REG 
6588 Oe74e4 O0SD22 CLR (R2)+ ‘CLEAR STACK LIMIT REG 
$589 027426 032712 /o00020 BIT #7, (Re) *EXIT TEST IFS 'T? BIT IS SET 
6590 027432 001104 BNE 101 
6591 027434 12 / 000340 | BIS #340, (R2) sSET PRIORITY LEVEL 7 TO PREVENT 
. 6592 * ANY INTERRUPTS FROM OCCURRING 
6593 027440 012700/ 000400 MOV #400, RO SET CHECK 
6594 O27444 010042 1S: MOV RO, -tR2) *MOVE TO C DOK LIMIT REG 
6595 027446 ; CMP (R2)+,RO AND CHECK RESULT 
65% 027450 001401 BEQ - 
6597 Oe7452 104400 HLT sERROR! STACK LIMIT DID NOT 
538 ;LOAD CORRECTLY. CORRECT RESULT 
6600 027454 00630 2S: SL RO SHIFT *1’ BIT LEFT 
6501 027456 1033 Bcc 1$ ;LOOP UNTIL 1 BIT SHIFTS OUT 
. Bee 027460 00504 CLR -(R2) *CLEAR STACK LIMIT REG 
6504 :THIS TEST CHECKS THAT VIOLAT URS, NOTE THAT 
£605 >NO *RED ZONE’ Vota Ion Hit WILL HILL, OCCUR TE RIE IN USER? LaTPeR Sbpbe ‘ 
6607 if D races. TH THE HEXT INSTRUETION FROM THE. PC ae RE insTo 
6608 *RUCTION ausiNe THE HED Zone VIOLATION 1S ele 
ey Gere Be tei, Foon 
6611 ea D126 MOV a at #ERRVEC Foam OR 35,9 OF eeTBRS 70 4$ BELOW 
6612 027474 O1 177776 000006 MOV DPS. JHERRVECHE “RETAIN CURRENT STATUS ON TRAP 
bbl 027502 010712 MOV - PC, (Re) SET STACK LIMIT TO RORRENT PC 
6615 027504 O14 mov ° (Re). SP FAND STACK PTR = STACK LIMIT REG 
6616 027506 O01 MOV:  SP.R3 STACK PTR. 
6617 027510 @16304 000336 MOV: 336(R3),R4 Save MEMORY LOC CONTENTS 
£618 "RED ZONE’ BOLINDAR 
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START OF SECTION 7 , 


6619 ge7s14 930737 140000 177776 e I UM, DuPSH sBRANCH IF IN KERNEL MODE 
010466 000336 NOV RY, 336 (SP) sSHOULD NOT CAUSE TRAP 

ge7sae dasn66 000336 20$: CLR 336(SP) SHOULD CAUSE RED ZONE’ TRAP 
1 3: HLT ‘ERROR! FAILED TO TRAP 

027540 032737 140000 oo0002 4S: BIT #UM, a42 ;CHECK IF TRAPPED WHEN IN USER 


;/SUPER MODES (2 CONTAINS OLD PSW) 8 # 


Geves8 10000 OY SBR Sade PRREMOIED = 0 


027552 O01011 BNE 99$ -GO TO ERROR CALL IF NOT O 
be7ee 000336 CMP 330 (R3) ,RY s CHECK THAT INST WAS ABORTED 


FEELERS: 
foro 





BNE - . 
027562 O0SD12 cS: CLR (Re) “CLEAR STACK LIMIT REG 
027564 010705 MOV GET CURRENT P 
be7obb 062705 177750 ADD Ose ; FORM ADDRESS OF 3% “ABOVE 
020516 CMP RS, “phe ;CHECK THAT RETURN PC IS ON 
? *THE STACK (AT O 
027574 001406 BEQ 100$ EXIT TEST 
- ERROR 
bbYe ge7576 00501 495: LR (R2) sCLEAR STACK LIMIT REG 
664 010463 000336 OV R4, 336(R3) “RESTORE MEM LOCATION 
6644 027604 012706 MOV #STKPTR, SP ;SET STACK PTR 
6645 027610 104400 HLT *ERROR! 
6646 Oe7ble 010463 000336 100$: MOV R4, 336(R3) *RESTORE MEM LOCATION 
6647 0276 CLR (R2)+ *CLEAR STACK LIM REG 
6648 027) 12706 000500 MOV SSTKPTR sp SET STACK PTR 
6649 O27be4 O4e71l2 000340 BIC #340, (Re) SET PRIORITY LEVEL BACK TO O 
6650 027630 012737 005540 ocOoDoo4 MOV wERPRT JSERRVEC “RESTORE ERROR TRAP VECTOR 
pool 027636 012737 O00002 000006 MOV I, JBERRVEC+2 
bbbe 027644 104000 101$: | SCOPE 
bE54 reno Y MANAGEMENT REGISTER TESTS 
6655 *PDR TEST - THIS TEST WRITES 64. RANDOM #°S INTO EACH PDR REGISTER 
Bb56 ;NOTE: IF MEM MGMT IS ENABLED ONLY POR/PAR PAIRS 2-6 ARE TESTED. 
6658 027646 005737 000766 KTPDR: TST QeOPT.CP sEXIT TEST IF NO KT OPTION 
Ge an tice tm re Lace cones oF pon’ 
bee oeree0 site rant MOV #100360, eet MASK ( 
6663 , 1 000004 000766 Ke W4 DROPT. cp :RESERVE, Neuve a ‘sTaeK 
6564 naa haste 1s’ , 
6665 027676 O0S0b2 OO0004 CLR 4(R2) ; TERMINATE TABLE AT SIPDRO 
BEBE 005: po0nze CLR 22(R2) “AND SIPARO (FOR FOLLOWING TEST) 
INC _ =. *SET BIT MASK {iis 740) 
| bees Ge7712 OOItas ss | eo gs ‘Baro "OH ON *g° Tem INATOR 
| 
4 23: | MOV #8. , (SP) : OUNT (FOR 8 REGS) 
aaa een e718 une TSTB = ABMMON BRANCH I H IF MEM MGMT ENABLED 
027724 1404 3$ 
| 26 
' 
i 


6672 as BEQ : 
6673 0277; 00 ADD #4, RO ;SET RO TO POR2 
6674 ogress 12716 aaah | MOV #4) (SP) ;AND LIMIT TO TEST 4 PORS 
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3$: MU 
4§: BIC 
Vv 


DDDs 
oe 
= 

a” » 

- & 


3: 


3 
2a 
2 


<£ 


C222 
Barre 
32 

£ 


$2 
2.0-— wD 


~-~2D 
So52 


S$: 


Sao oeom 
ae 


- 


S$ 
(SP)+ 


qs 


1005: 


; PAR es - THIS oltat WRITES 64. 


kPa 3170 Re 


ZREFSIEEE 


aa: 


——_ 
— 


BRB 
2 


ae 
38 


&2 


é 2 
itt nant 


Sa» 


wa 
+ 


B11 
V 
RY 
ATA 
SCOPE 
13004 4 
en 
1 
be 


Tae TO BE_WRITTEN 


ebie TABLE BITS 


4 _ BACK 

as 

NON-SETTA BITS 

wre ft DATA INTO POR 

ig o,epo CALL 
Ec aL Bn 
; REGIS 
;GET NEXT SET OF 8 REGISTERS 
wore DATA Mag 


nA pera 2 


ING RANDOM 8°S INTO EACH PAR. 
et a ott eee OF PAR’S 


; RESERVE LOCATION ON STACK 


FERROR! 


as 


he TEST TO 4 PARS 
INIT LTZE bat e 
Co TABLE BITS 
ee Bata 


Gt Seether Ell 
Ae 


3LOOP UNTIL FINISHED 





3 
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33 


ase 


ddddvisenousa send 
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il START OF SECTION 7 
000743 SK 1$ 
104400 99S: . HLT sERROR! INCORRECT DATA READ BACK 
*FROM PAR. ADDRESS OF PAR IS IN 
| :RO, ata 1s IN RY 
BR c$ :00 REGISTER 
100$: TST (SP)+ POP STACK 
boos Bare 
os TABLES FOR POR Ae? TESTS ABOVE 
i boaters .WORD KIPDRO é 
; : E sCHANGED TO °O’ IF 11/40 
; . 
155 “WORD 0 ; TERMINATOR 
i PARTBL: . K 
: : 5 sCHANGED TO ’O’ IF 11/40 
| S 
‘ ; TERMINATOR 


CL RAT a LN SP PEE oe 
BRANCH 


IF ENTERED WITH NEM ’ 
KTABT: STB  a8MMON . F MEM MGMT NOT 
eR Fes SF UPS tEN NOM. REGISTERS 
CLR 8UIPARY : IS MADE TC 
CLR SUIPORY ; (VIRTUAL) 
CHP a, 80PT.CP 31 117776 IN ALL MODES 
fra as TPARN 
1S: av C,-(SP)_ ; MEM MGMT VECTOR 
MOV: 42,-(5P) ;AND PRIORITY 
MOV =( : ren 
~., (SP) VECTOR TO 4S BELOW 
igi SrrVEcee } 
CLR fo : : ABORT INDICATOR 
mY Viton, Fie "Mba ees ne 
2s: MOV ~-(R2), (R3)+ ; 
3S: TST RO, “BRANCH IF THE ABORT OCCURRED 
| ane ao 
igor? HS #PSU,RO . AIN 
: SWAB 3 ‘ CAUSE F aGont AND 
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Dcoxce. Pll sia SECTION 7 


Ye Be mae 7 8 5 MS So 
B 


wo 
i 
oO 


; OCCURRED. 


AAA 


PPP 


;GET ADDRESS OF INST THAT ASORTED 
; THAT ABORTED 


AtAt 


eet tae 
oFBorne ct 
| es 
o 


[ = ed 
~~ 
3 
~- 
o 


Pereb eto 


+ 
iad 
o 


3 


) CONTAINS REGISTER 


io OF INST FOLLOWING ABORT 


;RETURN 
;REPORT ERROR 


ame aemeomes 


2 
Bi 


et =) 


; RETURN 
SRESTORE ABORT VECTOR 
38 PRIORITY. 


gees8ee 
ee &° 


ae: 
i 


i: ® 


0 0 fae bee 
NOU LW 
ry 


2 


ADD oiehe 
0C,PC GO RELOCATE PROGRAM CODE 
errr, Der econess OF CODE 10 BE RELOCATED 77777777777 ; 
-cHeck THe TYPE 8 CLOCK TESTS : 
Vex: CLR SF ACTOR 
T,@80PT.CP ;BRANCH IT CONSOLE TTY AVAIL 
+ aueeK IF VTy 1s, READY 
SIE, EL Ot SMEMRET, 
SSAGE 


;TYPE FIRST CHARACTER OF ME 


tier FORT ther IN INTERRUET™ 


a3 


i fk 
me, 
bao 
“ 


PLUPEEEE 


35 
ee 
4 





Ell 
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Fg 


DCQKCG 
DCOKCG 


3 
5 
; 
661 
p62 
= 

? 
ee 
eg 
te 
6874 
bare 
6877 
e678 
6680 


& CLOCK TESTS 
aeTPS ;CLEAR IE BIT 


ROKIE Besse 
SS FG) & 
aanews 


po 
1a 
oui 


ooo 8 
mee 
_— 
Sed Bae 
NN 
- 
; : 


4 


se , MSG ;CHECK IF CHARACTER IS <LF> 
asTPs ;CLEAR IE BIT 
#PRTY7,aePSW ©; SET PRIORITY LEVEL 7 


gers ~(SP) PUSH PSW ONTO STACK 
ye TYPE 


#100, 387PS SET IE BIT 
-wegerte INATOR 


(PC)+ iSET HSG_T NEXT CHAR ADORE 
0 SCONTAINS ADORESS OF CHAR TO BE TYPED 


: ‘Belz ¢15><40><15) CAR RET, SPACE,CAR RET. 


wo 
oo 
wn 


res 


= 


sROUTINE To TO TURN oN KW11-P OR KW11-L LINE ee hoch IF AVAILABLE 
OL KVEC 
EGS te ‘ io ait Hhetet RAD, chaeKs, 
Ber ecPt ‘8p sBRANCH IF ’P’ CLOCK NOT AVAIL 


QsPLKCSB sLOAD COUNT SET BUFFER 
se eK *SET IE, 100KHZ AND GO BITS 


eT Se0Pt CP ae IF °L’ CLOCK NOT AVAIL 


isk PRIORI Y ARBITRATION TEST 
OW_IF Lg KW11-L OR KW11-P 


Cat IE BIT 


SNOP , 9S 
CK PRIORITY LTR LOGIC 
by ae erery int eee te ee AND GoOve E_ LOCKING 


1 emer fei Pine». 
seSuR pM ext ey IF TER HAS DES ECTED 
,O8TPS . POR TTY TO BE NOT 


a]00,a7Ps 5 Et hn LEVEL 6 


ore saTPVEC 
(PCS+ 


~ 
~ 


: 
ess RIREERSEZEES 


NE T 


a 


ce 


Re 


REFERS 
aa 

at Be 

@ i 
Beet: 


— = 
8 8 
a3 
ee 
_4 


esaenage 





etd pf {oie Fy EXERT} ER 





DCQK ll & CLOCK TESTS 
£899 ia 000000 

p01 ie 

cae Ol 

eBes 

6390S O311 

bas 031102 

tak mie 

6310 OG3l1l1 

§911 

pat pie 

bala alle 

bale 031136 

631 

Be guy 

e318 O3ll 

Pass Bis 

bie Galle 

63924 031174 

pase 
BUS OE TE sre 
pas ic? 000100 1 
an Glee Mie 

& O3lee4 oo000de 

& 

baa! 031226 005267 147544 

633% O3lese Ol pongo 17eae 
pe ine ue pouloo 177570 
6940 Gales 172540 

baie lebe oooo02 Annis 
i: ae 
poe tine Bley Gil pina 
3 Bis ieee Gaile pooitG 
931316 104000 

eo Basse OIL, on 
6954 piss pies patie eat 


Fil 
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48: -WORD 0 
NOP 


NOP 
: ov (PC)+.RO 

ze: = "OMRD | BcKean’ 

- BPL cs 

- NOP 

MOV #8$, JeLKVEC 

MOV DeLKVEC, JSPLKVEC 

CLRB = a&PSW 

CMP 82,45 

= ARBFIN 

BR ARBFIN 


3 
aRe 
se 
8 

: 

3 


g 
3 


MOV #LKSRV, J8LKVEC 
MOV #PLKSRV, JSPLKVEC 
BR SRV 
LKSRV: INC LTICK 
MOV 4 OY BaLKS 
BIT #100, d8SHR 
ce 
#LKS 
1S: RTI 
*KW11-P INTERRUPT ICE 
atKeave the PTICKS 
Oy siby sept cee 
ai #100, Sts 
; are JSPLKCSR 
18: RTI 
.TPVEC: .WORD 0 
aRBEIN: MOV a8. TPVEC, S8TPVEC 
cuser: BA HEA ate 
. Hoy SPLKSRY DEPL VEC 
ARBEX: SCOPE 


SGENTAINS ADDRESS GFL OR P CLOCK STATUS REG. 
ATS TRE ROTHER SHOR, 

SSET CLOCK VECTOR 

;SET PRIORITY LEVEL 0 


;CHECK THAT THE CLOCK 


HTve PROPER SEQUENCE 


;CLEAR IE BIT 
pu FT INDICATOR . 


;SET CLOCK VECTORS 


;FINISH SERVICE (NOTE: CONTAINS NOP IF NO P CLOC 


31 CLOCK TICK COUNT 
;CLEAR 

;BRANCH Fe DESIRES TO 
;KEEP CL ENABLED 
sDISABLE CLOCK 

;RETURN 


;RE-ENABLE KW11-P 


;RESTORE TTY VECTOR 
;SET CLOCK VECTORS 


; TURN meet atAGbr 0 Trop VATLACKRANCH IF NOT AVAIL 


MOV DBLKVEC 
MOV $500 he KVECes 


ser VECTOR 
; PRIOITY LEVEL & ON INT. - 


6935S 031344 052737 000100 177546 Bis #100, d#LKS ;SET IE BIT 
6956 031352 18: 


portico ety dem t Hee re See oe ne a 
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Pll TELETYPE 8 CL 


sad 


w 
4o4 


a 
~ 


Pra ecaiay 
ee 


AtAtAtAtAt 
££ 


el ae a ee aed 


= 


- 
tatatat 


peas 
: 


onS5 
SEELELEEEE TER 
spene 
a + 


ee 
BS 


£oO 


® 
83 


PEELE EEE 
wy 


w 
_ 
oO 
~ 


re 


rs 
~wu+- £0 


ed al 


ee 
Ss 
e 


s 
om 


SaSReEaeg 





4 4 
es Fn bh be BO Pb bt Be Po fo 8 be be hn Oe 2 he pee Bao be pe Be 


BERR ONS EROS SOS 


@D 
ad 
od 








;GO START RELOCATING ABOVE 28K 
fry PCW 


1 fer ei Ee iT IF a 


yom IF OUTPUT DEVICE IS BUSY 
31S AVAI 


; DELETE PASS TYPE OUT IF SW7=0 
;BRANCH IF SW7 IS DOWN 
;GET PASS COUNT 


“CONVERT TO ASCIZ STRING 
asctl VALUES 
"AND MOVE THEM INTO MESSAGE 


a a yt 
ae ee 


’ 
: FOR 17” BIT 
i3El Heat mo Ny Return VIA 1 
SART PROGRAN AT STAR 
{RESTART PROGRAM AT CFORT2 WITH NEW PSW 
: (FROM TABLE BELOW 








eg | eed ye mee 


ating 
8 


SISAINIAAS 
OO NOPUl£WwIH- 3 


= 
g 


a 


Ts 
3 


= 


-_ 
o 


wa? 2 


Saal ass 
aw, BE 


an 


oO 
4 
oo 3 
pe 


a 
Oe 
Oo 
es 
g 


ATA 


i’ 


BE 
Rory 
OTL 
it) : ° 
oe 
8 ce 


REM AR SS tA aT ae Sow M MOAR SUNS URNS 


Qa 
— 
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Oe STMM ate dhe 3 
;ROUTINE TO SET UP MEMORY MENT TO RELOCATE PROGRAM CODE ABOVE 28K 
STMM: TST as0PT.CP ;CHECK FOR MEM MGMT OPTION 

BM es :BRANCH IF AVAILABLE 
1S: RT PC ; RETURN 


jplle, siberd, 1 Okie, sie=i,O = 0 REL Oca ok 
, BRANCH IF SWO9 IS = 0 
2 


T 
BQ 8 
BIT 12, 00S STUN IF NO RELOCATION ABOVE 28K 
BNE 45 s1.€. SWie, SWO9=1 0 
IMP SRETURN TO'ENDi VIA ENDM 

38: BIT = gSH12,34SHR = BRANCH IF SH12=0 
JMP END sRETURN TO END1 VIA ENDM 


; THE PROGRAM IS GOING TO RELOCATE. 
;RELOCATION WILL BE FROM PHYSICAL O - LAST ADDRESS (VIA KIPARO/2) TO 


;RELOCATTON MILL Be PERFORFED. IN KERNEL MODE ODE WITH PSH SET AT PRIORITY 
tb ee bys BIT IS CEM eep (IF SET). AFTER THE DATA HAS BEEN WRITTEN IT IS 
*VERIFIED BEFORE EXECUTIO ON. 
iesy MoORD 3 pretest ee 
MOV SPRTYY,aePSW ©; SET LEVEL 4 8 KERNEL MODE 
JSR PC, CLRTBIT CO CLEAR ’T’ BIT IF SET 
NOW SETUP MEMORY MANAGEMENT REGI 
: MOV PC.R1 PTR 
MOV #77406, RO ‘Ser CONSTANT=R/W UP 4K WORDS 
MOV RO, a#KtPORD SET KIPDRO,1,2,3,8 7 R/W UP 4K WORDS 
MOV RO, d8KIPORI 
MOV RO, ak IPORE 
MOV RO, kT 
MOV * @8KIPOR? 
CLR JsKIPARO sNOTEs THESE 2 INSTRUCIONS EFFECTIVELY 
BY SPuME lee {SHE pies toes 
MOV oak PaaS PARE 
ADD aakt 
MOV #1 BKIPAR7;AND OF COUSE THE 1/0 PAGE 
“PEC pOOELS Gan OS 
BIT #Si/12!SWO9, a8SWR “BRANCH IF NO RELOCATION 
1S sABOVE 128K 
CMPB -#10, @8OPT.CP 
Ov (SP) 
*NOW SETUP USER MEM MGMT REGISTERS 
: MOV RO, J#UIPORO SET UP USER MEM MGMT REGS 
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XERCISER 


INE 


DCQKCG _11/40-11/45 CPU 3 
_ STMM ROU 


DCQKCG.P1l 


IF INSUFFICIENT MEMORY 


CMPB 


SSBBSEGEE DRESS Ewes ESSER Shetes 


: SE f 

: : , 

: sfc = fy Ss? gee e 
to eEERBBES cae 5 coeth 
B&R gee sole Bs Bes g Eases 
eG 6 Ge bbs bites es i e Bee 
ee ie cs 

Hig, & haat fol 5 fies 
ei, gfe #é ge 
got party St the | fb gage 
gesece *S Geuetnes . = ere ae 
oouaus ateate 2985 & ge ee Suze watetee! eaeweee ty 
: 


18: 


IF AN 170 DEV 
CLR 
MOV 
Ra 
ASL 
ASL 
ROL 
ASL 


33: 
i 
RE 
1 


ue mE 
‘(eee oe 
HERSSS Reseeongne Biase 
: 


an ban ben bem bend ® * bow) =)=T) 
Qo00o000 - 


™ 
a _ Lee ] hap 
8 i=) a oe 
any 
tt s= =~ 
ao bated 
= bee baw haw baw baw baw ban, ban, bon, Non, ban ban ban] 


SS So =8 
BREAIARIED EEE EEE SD EE SRB ID RRR SIERO FeCenCenES 


oo 
Bz ANCHS PTS saa 
aS 





pee 3 
1d p—— pp pe 
Cond 


SCSSRLL8R £&ss 
Fe oSaga SES 


an 


ee 


oO 
- 


cc: 


tao GW Bse 


DCQKCG pens. CPU EXERCISER 
DCQKCG.P1l TMM ROUTINE 





172340 
172342 
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ROL (SP) 
ASL (SP) POSITION EA BITS AT 
ASL (SP) ‘BIT POSITION 
BSL (SP) {4 AND 5 - 
MOVB (2b}4 +,Q8EABITS ;AND SAVE IN EABITS 
JSR PC, alODEV GO RELOCATE DATA VIA 1/0 DEVICE 
Sa mS a Ni 
1S: MOV (RO)+, (R2)+ *RELOCATE CODE TO ADDRESS SPECIFIED 
IN Re. (KIPARC/KIPARS) 
cHP R3,Re CHECK IF AT LAST ADDRESS 
10S: MOV R3, Re ;GET VALUE OF LAST RODRESS 
MOV #1000,R3 *D0 NOT CHECK FIRST 1000 (8) LOCATIONS 
2S: cH 5gP0),~(Re) *CHECK THAT DATA WAS RELOCATED PROPERLY 
JSR PC “3 sSAVVAL ;GO SAVE APPROPRIATE VALUES 
HLT : ERROR! DATA NOT RELOCATED PROPERLY 
?RO= SOURCE/R2=DEST ADDRESS 
3S: CHP RO,R3 BRANCH IF NOT AT LAST ADDRESS 
SUB #10, QNDEVIO ;BRANCH IF ERROR ON RELOCATION 
NCB SHDEY iS P aie T DEVICE 
ADD #40, (PC)+ eet veLE FOR NEXT RELOCATION 
hoy See PANS SeKTPA ent DEAE PROGRAM EXECUTIONS 
Delile eee ebb bit EMEARRERELEEZEE 
KLALSSRESLZLEERSLES FESKSENSRSLERERELE RES REAS SERS SKS LK ERERELE RSS KSSLE 
ELOCATED TO ADDRESS AS SPEC- 


PROGRAM EXECUTING AT 


ion he Xe IF kIPARG=1605 1 


HOV tR, SP ;SET KERNEL STACK PTR 
MOV OLDPSW,-(SP)  ;RESTORE OLD PSW 
MOV #1$,-(SP) ' 
RTI 
1S: NOP sDON’T REPLACE WITH HALT IF USER/SUPER MODE 
JMP aeSTART2 RESTART PROGRAM AT START2 
« WHEN RELOCATION, ABOVE 28K IS COMPLETE PROCRAM TRAPS TO ENDMEM. 
ENOMEM: CMP +, (SP)+ POP STACK TWICE 
ENOM: ti : MEM MGMT 
—— : IF 11/40 
aeSR3 ; 


18: 


Feielobebebototeebototeletottebobotofeleiototeteletfeelotofeletotetviotoffefolotfeleletoteeloiotofeleleiofefelelotefeolofofeeofof 
5 EE 9 HS 99 SE AE EEE EEE EEE REE 
iet THIS TIME A PASS’ HAS BEEN COMPLETED. 

PROGRAM NOW EXECUTING IN KERNEL MODE AT PC AS SHOWN (NO RELOCATION) 





DCOKCG _11/40-11/4S CPU EXERCISER 
DC@KCG.P ROUTINE 


STMM F 


71 

7174 

He oeee gure 

7177 O3eSS0 001374 

7178 O3etSe 105037 

7179 ~O03e536 105737 

7180 00375 

7181 4 005000 

7182 162700 

7183 032572 001375 

7184 032574 000005 

zie 032576 105737 
JUUUE 

He eee Waite 

7188 03e610 013702 

7189 032614 001404 

ae 032616 O04712 

71 

1s Gees Ses 

7194 O3e6e6 000137 

7195 

71% 

7197 

7198 

7199 

7200 

ras 

7204 

7205 

7206 

7207 

7208 

7209 


HANAN 
ONOU CWO 


en ae ee eee ew re eee wee ° 





po1ggg 177700 


031356 


000100 177564 
177566 
177564 
000001 


177570 


032741 
000042 
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MOV #1600,NEXPAR § ;RESET NEXT VALUE FOR PAR REGISTERS 
CLRB as#MMON *SET MEM MGMT ON IND = OFF 
IMP J#END1 ‘RETURN TO INST FOLLOWING JSR PC,LOMM 
WHEN THE P PROGRAM HAS COMPLETED THE REQUISITE # OF PASSES ENTER HERE. 
BONE: BIT #100, a8TPS ;WAIT FOR TTY OUTPUT TO FINISH 
CLRB  as#TPB sTYPE NULL CHARACTER - 
ISTe aaTPs WAIT UNTIL DONE 
CLR RO 
1S: SUB #1,R0 
BNE 1$ 
RESET 
ISTB SESHR ;BRANCH IF NOT TYPECUT DESIRED 
TYPE, ENDMSG 
2s: HOV ate, Re ;CHECK DDP/ACT11 MONITOR HOOK 
LOGICAL: JSR PC, (R2) GO TO DDP/ACT11 MONITOR VIA 42 
NOP 
DONE1: JMP aeSTARTS ;RESTART PROGRAM - 


;THE BELOW TABLE REPRESENTS THE ’NEW’ PSW SET BY THE PROGRAM ON 

*SUCCESSIVE PASSES. 

NOTE THE BELOM TABLE MAY BE MODIFIED TO CAUSE THE PROGRAM TO RUN 

SUNDER USER DEF INED PAR PARAMETERS BY PATCHING IN THE DESIRED PASS PARAMETER 
OR EXAMPLE TO CAUSE THE PROGRAM TO RUN WITHOUT SETTING THE *T’ BIT 

N ALL Beets PATCH OUT THE 'T’ BIT IN 

jin a AB: sALL 11 FORILY CP’s 


311/45, 11/40 ONLY 
311/45 ONLY 





;THE BELOW TABLE IS THE ’BIT MASK’ USED TO DETERMINE THE INDEX VALUE 
‘NEEDED TO A THE ’NEW’ PSW. 


gPPASS: 17777 cai) 
155554 
177770 511/40 
177760 ‘ 211/45 


z 
a 


z 
8 ia bs 
mw ve WE 


8 


a Gees 


— 
wn 


en 


Oo 
— 
wi 


ei 
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;THE BELOW TABLE REPRESENTS THUSE BITS IN THE CP WHICH CAN BE SET/CLEARED 


Psi 000377 
Bap3S9 
170357 
170357 


PASTAB 
“HOR 
“WOR 
“WO 
WORD 
= MESSAGES 
ASG1:  .ASCIZ 
MSG2:  .ASCIZ 
ENDMSG: .ASCIZ 


-EVEN 
NODEV: .ASCII 
DEVNAM: .ASCIZ 


ENDNS: .ASCIZ 


‘EXCLUDING ML REGISTER SET BIT IN THE 1174S. 
WBIT: 000377 


311740 
311/45 (REGSET BIT IS CHECKED ELSEWHERE) 


; THE ae ea CONTAINS THE # OF PASSES REQUIRED TO COMPLETE TEST 


€15><12>’LOW LIMIT?’ 


<15><12>’ DCQKC DONE’ <7><O> 


« 
XX NOT ON BUS’<15>< 12> 


EVEN 
seat EROUT IE CHECKS 
;NOTE: THE BELOW CODE GETS OVERLAID WHEN THE PROGRAM IS STARTED. 


ENDTAG: 


A. 7.CP:.ASCIT 


-ASCIZ 

-EVEN 

OPTDEV: .ASCIZ <15><12>’OPT.DEV.=’ 
-EVEN 

; THESE ROUTINES ARE USED TO CHECK THE TYPE,CONVERT,HLT,AND SCOPE ROUTINES. 


€15><12>"DCQKC-G 11/40 & 11/4S INST EXER’ 


€15><12>°OPT.CP=" 


{CHECK TYPE weal 3! 


GHKTYP: MOV 


;SET STACK PTR 





OCQKCG ot oe CPU EXERCISER 
SUBROUTINE CHECKS 


DC@KCG.P 
7275 


004056 


123ae6 


oau7se 


000500 
000500 


177570 


TYPE, SUCCESS 
BR CHKTYP 
CHKCNV: MOV #500, SP SET STACK 
MOV #123456, Re -SET VALUE 4} Roe CONVERTED & TYPED 
JSR PC, TYPDAT : TYPE 123456 
YPE,CR 
CHKCNV 
CHKHLT: Moy #500, SP sSET STACK PTR 
BR CHKHLT 
~ CHKSCP: NOV #500, SP * s3SET STACK PTR 
MOV PC,R1 ;SET SCOPE PTR 
MOV RO, JH#DISPLAY 
INC RO 
SCOPE 
BR CHKSCP 
END 
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2873 





y. 2S in oe: a is : 
A he leiwigd a hese 
i «6egirominktet § 9 

be CiPifiourererarsceppecese eee 


alg 


ll. 





EES SR SERB ES As SAG NG EEE ASSEN SEU TE 


—t— fp 1 som deo nem haa 
in S8ssssssa- SESCSSeeS SSS SSS eo sasccccaccsscaas 


: | tamantnnaliSeamtaoeaaho 
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“nae 


Be 


= 
“88S 
D 


Bae Begg sien 


4444 
boo fee hes 
NeW 


DOMDWMOVDWOWDOWNDDWDOWVODWOVOWMMMWOMWW 
OE Bd Od Bnd ad Bd td Bd Bd Bd ad Bd DO dt Berd Bg PG BOS 


aon 


res 


ee 





DCOKCG 11740-11745 XERCISER 
DCOKCG.P1l CROSS RENCE 


N 


x 


£££ rure 
Niet ies 


sgnes 


Peston tesipee 


4 
SB 


ES 


Beeanes 


‘ 


fa0es Wasiees 8 


onenene 
dee Ut 





TABLE -- USE 


Ee oe of 


iiaer atari 
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s¥mB0LS 






3069 30718 
33548 


HED 
8 
i658 
43628 
41434 
414341458 
Woks 


45m 0453S) i538 SHO——i4HSHs«SHES 
4417 4420 44°S8 
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CG. Pi 1 CROSS REFERENCE TABLE -- USER SYMBOL 


es 


& 
: 


4097 40998 


sw 


Fe 


Baie 


pas G2 ho Pao fo 
See 


Seances 


BS 


roti 
oor 


gous 


ru 
ee 


ae 
et 


i 


ee98)=6 eSSOseSBS SSeS 7281 

4985s 4989% «8604996 «= «49978 SOO4# S006 SO007# 
4B3S# Y84ee Ye4be 4 

4714 «= 4717# «= 4718S 723% = 417308 = 47378 )§=— 47398 HL 


4761 4785 =: 4728 


poo poe Gee 
Sse ese 


rr 
se 
ee. 
abt 
i 
es 
al 
SS 
ey 
a 


8 
85 


id 
S82 
= 


gage one ORE 


8 
Sisbusscenaies 


1615 1618 7102%  7138% 


meee 
aaa: 
N 

s s 


240S* e484% 7136% 7139% 
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TABLE -- USER SYMBOL 


4 fest 2504 2599 2605 2610 2613 2618 2621 
19698 1997 


ee 
a 


1 
1978 20300 2031 ~=—ss« 6970 


Be ie 
Bi Y et 530s sis es74e# 38623750 2633 2741 3878 6. 4899s S408 = =—s_s« 7S 
Va ai. 

5 71768 3867177 


= 

“I 
J 
a oe 


re 





61 7119% 

2518 oe40e 2231 

S3ll# 5313% S3S0# S351% S356 6513% 6532 

S323 S30 S327 $331 S332 $335 5336 S337 S34es 


BEAE 
esa 


=e Ge Gee Gee 
@ooc 
S 





6958 


a 
: 
z 
: 
: 
: 
: 
; 


an 
ee ae 


eo4se 
6548% 


Sait 
eo em ne i ae mt me 
, ae Re E i. 


4 cea e738# 3875 4S07 “896% S4OS# S749% 61598 


| ieee 
ee 
pit 
ee 
gg 
se 
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fa al 
hee 
ass Fa 
Sane 

ze 

eS 

ie 

s 

ae 
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6722 E70 6771 3866 6 6 Sead 6778 66779 «6 6792 = 6797 eaog 6810 
6813 6814 6819 6821 6828 S834 6835 6865 6867 6869 
6873 6878 6879 6896 6908 6909 6922 6923 6928 6936 6937 6946 
6947 6953 6954 6958 6961 6968 6970 6971 6972 6973 6974 6975 6976 6977 6987 
6990 6393 6997 6998 70207 7009 7033 7 7036 «48697037 = 7038 7042 867043 
7044 = 7048S 7047)—s 7054 7058 7059 7060 7061 7063 «= 7068 «= 7069 7079 A} 2 
7074 8=—7075 1 70868 $$$/7089 7092s 7? a0 ee at Se i Be | 71 7142 
7i%3)0=— 71857151 0Ss 71SeS ss 7170tsé«é7'1: GD 7279 72880 7290s 72931 
MOVB 1360 16h 435 60 161 1654.1 1895 1962 2014 e017 2213 2230 
1 43 we WW Se Se Sol Sos 4 
4667 894668 38 46941795 4919 4929 4973 S004 S465 5568 S604 S610 5626 6180 
6184 6188 6°06 tele 6361 6451 6456 6837 6856 6893 6903 6983 6992 6996 
7079s 7102S 7119 
MUL 6283 6306 6335 
NEG 1633 2284 = 2 BS 3131 3332 3551 369 394 459 4617 S807 6209 6254 6375 
NEGB 3184 3468 3663 3813 4049 S054 
1665 133 4 48 5711 a vig 6708S 71S Ss S79GC«‘S7'®——séS71GHC«GS'MGD $721 
57e2 57 5726 ee S7e9 S70 S731 Slee S733 734 866462 )~=—ss«G S10 
6519 6523 6880 6900 6901 6902 6906 7078 7185 7164 7191 719 £71 
RESET 406 Gevi Ce Ot, 7184 
ROL og 19394 «6.11935 1841S e875—si2907—se829sCi3053) 06D )= 3357s 87S 67H—“‘<i‘étD OCGA 712 
ROLB 3166 3426 3647 3819 3849 4056 4392 4394 4396 4398 #4399 4409) Yi 
ROR it gel? 2831 e973 3031 = 3073) 3313 HS SH 4168 4267 4344 
RORB ie 1957, 3198 = « Segl S418 =: 9628 4018 4335 4415 $321 
RTI 1 1451 1641 1670 1859 1880 2003 200 2019 2087 2316 2433 5060 
5343 5379 S4 S485 Peee 5 5668 6082 6127 6528 
6546 6651 681 6860 6919 6922 6941 7153 
RTS L228 iS84 1708 4 1851 1860 18 1 19%0 61988 2143 2159 e228 2360 2376 
169 5195 = Seed 5486 6016 006 
RTT 6063 6067 6083 6112 6138 6473 6999 
SBC Siz e501 e504 Sren 309 #3363 3582 #3710 #3907 
SBCB 17e §=6 3083s SG 58 3996 


3694 3756 00: 
4228 864276 «432 «= HS 4461 G01 = 5025S S071 = S16L = Sell = 5689 0 S699 S760) 5799S S927 
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3488 
ze 


B33 SPAR cy 2517 252 «2 2538 
2866 2937 30 38 3045S 3080 3095 3103 3108 
4568 4630 Hess 4764 WBlo }«6=s5289—tés«‘*dS34 )=s«S329—Sfs«S 362 
31 334 So 3417 3448 3557 3615 2 3928 
4033 4204 u4uy = asm) gygsQsSC(ié‘wKSCsCO 
5961 5974 +5978 5993 6189 6211 6233 6257 6687 
6413 «BY 6427 | 

1511 1648 1655 1926 2062 2437 e4ue 2 2743 
4 W231 4270 4e77 4453 4495S 4e03 4611 4730 
S038 «= sSO44~=Ss«sS410«Ss«sS675.Ss«dS754=Ss«dS83HC«é«éiCGSCiSSté«iGSS'77Q9 
3327 3653 «3744)0S «38440-3395 4238 ©4243 

5ea49 «5860 «= s«sS873.—=Cé- 8879 5901 

1593. 1705 1872 1878 2001 2022 © 2059 

5349 5273 «= BP99.s«i391Ss«PRSCCiMPBHOCDMSGSs«éSOD 
2591 Pb02 e607 e615 2629 2737 5955 

3598 3599 3855 3874 3891 3892 389% 3897 

Wig «6 44S SESS «= HEED )=Sssg9S = 954 g 


6737 6780 04 7077 
is9S_—ss« 1690 1893 1929 2057 2084 2211 2372 40 
Fhe 3758 3766 #4371 4863 5557 650 6671 6710 


2172 2339 HIB bBE2 7244 = 7853 72KG 7270 
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atcpelina FA Senate, 79.08, OO, Sisk coeds D dis tas anes 


Ont UUUDUUDDIOUDOUUDDUUOUUOULIULK DOUOODOUOUOUOU: a 4 11111 11 i 
aan TESEESERE ° + TEEEECr reece eee oes sessed A AQ QQQOO” - vy 
: ee Nett etree eee ea 


e+ ony 
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7777 ore DAA SPO OS OS PLOT PTTL ITIYITITIT? rr rrr rr rre Pr ee Pe ee oC 9999999999 BAA AAAOAAAAAARAAAAAS 
59900000111 1 133333; SIR COKER REEK Boos oS Sb bbb6666667777777777 Beaseeeede DG00000000 1 1 
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